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AMIUMB DgRIVATIVgg 

The invention relate* to aniline derivatives, or 
phamaceutically-acceptable salts thereof, which possess 
antiproliferative activity such as anti-cancer activity and are 
accordingly useful in oethods of treatment of the human or animal 
body. The invention also relate, to processes for the manufacture of 
said aniline derivatives, to pharmaceutical co-positions containing 
the. and to their us. in. the Manufacture of «dicae*nts of use in the 
production of an anti-proliferativ. .ffect in . van-blooded animal 
such as nan. 

Many of the current treats** regimes for cell proliferation 
diseases such as psoriasis and cancer utilise compounds which inhibit 
^thesis. Such compounds are toxic to cell, generally but their 
toxic effect on rapidly dividing cell, such as tumour cells can be 
beneficial. Alternative approaches to anti-proliferative agents which 
act by mechanise* other than the inhibition of DHA synthesis have the 
potential to display enhanced selectivity of action. 

In recent years it has been discovered that a cell may 
beccme cancerous by virtue of the transformation of a portion of its 
Mia into an oncogene i.e. a gene which, on activation, leads to the 
formation of malignant tumour cells (Bradsbav, Mutagenesis . 198 6, 1, 
91). Several such oncogenes give rise to the production of peptide's 
which are receptors for growth factors. The growth factor receptor 
complex subsequently leads to an increase in cell proliferation, it 
is known, for example, that several oncogenes encode tyrosine kinase 
enzymes and that certain growth factor receptors are also tyrosine 
kinase enrymes (Tardea et al. , Ann. Rev. Mocha. .. i 98 8, 57, 443, 
Larsen et al. Ann. Reports in Med. Ch»». i9 8 9, Chpt. 13). 

Receptor tyrosine kinases are important in the transmission 
of biochemical signals which initiate cell replication. They are 
large enzymes which span the cell membrane and possess an 
extracellular binding domain for growth factors such as epidermal 
growth factor (EOF) and an intracellular portion which functions as a 

acids in proteins and hence to 
influence cell proliferation. Various classes of receptor tyrosine 
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kinases are known (Bilks, Advances In Cancer Research , 1993, 60, 
♦3-73) based on families of growth factors which bind to different 
receptor tyrosine kinases. The classification includes Class I 
receptor tyrosine kinases comprising the ECP family of receptor 
tyrosine kinases such as the ECP. transf owing growth factor a (1CP«), 
HBO, erbB, Xmrk, DEB and let23 receptors, Class II receptor tyrosine 
kinases comprising the insulin family of receptor tyrosine kinases 
such as the insulin. ICPI and insulin-related receptor (IBS) receptors 
and Class III receptor tyrosine kinases comprising the 
platelet-derived growth factor (PDCP) family of receptor tyrosine 
kinases such as. the FOG Fa, PDGF0 and colony-stimulating factor 1 
(CDP1) receptors. It is known that Class I kinases such as the ECP 
family of receptor tyrosine kinases are frequently present in common 
human cancers such as breast cancer (Sainsbury et al.. Brit. J. 
Cancer, 1988, 58, 458; Guerin et al^, Oncogene Res. . 1988, 3, 21), 
squamous cell cancer of the lung (Hendler et al .. Cancer Cells . 1989, 
2, 347), bladder cancer (Heal et al.. Lancet . 1985, 366), oesophageal 
cancer (Hukalda etal.. Cancer. 1991. 68. 142). gastrointestinal 
cancer such as colon, rectal or stomach cancer (Bolen et al. . Oncogene 
ReSi, 1987, 1, 149), leukaemia (Konaka et al. . Cell . 1984, 37, 1035) 
and ovarian, bronchial or pancreatic cancer (European Patent 
Specification Mo. 0400586). As further human tumour tissues are 
tested for the ECP family of receptor tyrosine kinases it is expected 
that their widespread prevalence will be established in further 
cancers such as thyroid and uterine cancer. It is also known that ECP 
type tyrosine kinase activity is rarely detected In normal cells 
whereas it is more frequently detectable in malignant cells (Hunter, 
Cell, 1987, 50, 823). It has been shown more recently (¥ J Gulllck, 
Brit. Med. Bull., 1991, 47, 87) that ECP receptors which possess 
tyrosine kinase activity are overexpressed in many human cancers such 
as brain, lung squamous cell, bladder, gastric, colorectal, breast, 
head and neck, oesophageal, gynaecological and thyroid tumours. 

Accordingly it has been recognised that an Inhibitor of 
receptor tyrosine kinases should be of value as a selective inhibitor 
of the growth of mammalian cancer cells (Yaish et al. Science . 1988, 
242, 933). Support for this view is provided by the demonstration 
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that erbstatin, an EGF receptor tyrosine kinase inhibitor, 
specifically attenuates the growth in atbymlc nude nice of a 
transplanted human nonary carcinoma which expresses EGF receptor 
tyrosine kinase but is without effect on the growth of another 
carcinoma which does not express EGF receptor tyrosine kinase (Toi et 
*k» Eur. J. Cancer Clin. Onrol , 1990. 26, 722.) Various derivatives 
of styrene are also stated to possess tyrosine kinase inhibitory 
properties (European Patent Application Nos. 0211363, 0304493 and 
0322738) and to be of use as anti-tumour agents. The in vivo 
inhibitory effect of two such styrene derivatives which are EGF 
receptor tyrosine kinase inhibitor, has been demonstrated against the 
growth of human squamous cell carcinoma inoculated into nude mice 
(Yoneda et al., Cancer Research, 1991, 51, 4430).. Accordingly it has 
been indicated that Class I receptor tyrosine kinase inhibitor, will 
prove to be useful in the treatment of a variety of human cancers. 
Various known tyrosine kinase inhibitors are disclosed in a more 
recent review by T 1 Burke Jr. <pr M s_o£the_Future, 1992, 17, 119). 

It is also expected that inhibitors of EGF type receptor 
tyrosine kinase, will be useful in the treatment of other diseases of 
excessive cellular proliferation such as psoriasis (where TCFe is 
believed to be the most important growth factor) and benign prostatic 
hypertrophy (BFB). 

we have now found that certain aniline derivatives possess 
anti-proliferative properties which are believed to arise from their 
Class I receptor tyrosine kinase inhibitory properties. 

It is known from European Patent Applications Nos. 0520722 
and 0566226 that certain qulnazoline derivatives which bear an aniline 
.ubstituent at the 4>posltlon possess receptor tyrosine kinase 
Inhibitory activity. It is further known from European Patent 
Application No. 0602851 that certain qulnazoline derivatives which 
bear a heteroarylamino substituent at the 4-posltion also possess 
receptor tyrosine kinase Inhibitory activity. 

It is further known from International Patent Application 
TO 92/20642 that certain aryl and heteroaryl compounds inhibit EGF 
and/or PDGF receptor tyrosine kinase. There is the disclosure of 
certain quinaxollne derivatives therein but no mention is made of 
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4-anlllnoquinazoline derivatives. 

It Is further know froa European Patent Application Ho. 
0635507 that certain tricyclic compounds which comprise a 5- or 
6-membered ring fused to the benxo-rlng of a qulnasoline possess 
receptor tyrosine kinase inhibitory activity. It is also known from 
European Patent Application No. 0635498 that certain qulnasoilne 
derivatives which carry an anlno group at the 6-positlon and a 
halogeno group at the 7-position possess receptor tyrosine kinase 
Inhibitory activity. 

The in vitro antiproliferative effect of a 
4-anilinoquinaxoline derivative has been disclosed by Pry et al., 
Science, 1994, 265, 1093. It vas stated that the compound 
4-(3'-bromoanillno)-6,7-dimethoxyquinazoline vas a highly potent 
inhibitor of EGP receptor tyrosine kinase. 

The in vivo inhibitory effect of a 4,5-dianilinophthalimide 
derivative which is an Inhibitor of the EGP family of receptor 
tyrosine kinases has been demonstrated against the growth in BALB/c 
nude mice of a human epidermoid carcinoma A-431 or of a human ovarian 
carcinoma SKOV-3 (Buchdunger et al. , Proc. Wat. Acad. gel ., 1994, 91, 
2334). 

There is no disclosure in these documents of qulnazollne 
derivatives which bear at the 4-position an aniline substltuent which 
is itself substituted at the 4-posltlon by an aryl- or 
beteroaryl-contalning substltuent. We have now found that such 
compounds possess anti-proliferative properties which are believed to 
arise froa their Class I receptor tyrosine kinase inhibitory activity. 

According to the present Invention there Is provided an 
aniline derivative of the formula I (set out hereinafter) 
wherein n is 1, 2 or 3 and each R 1 is Independently halogeno, hydroxy, 
amino, hydroxy amino, ureldo, trifluorometboxy, (l-4C)alkyl, 
<l-4C)alkoxy, (2-4C)alkanoyloxy, (2-4C)alkenyloxy, <2-4C)alkynyloxy, 
(l-3C)alkylenedioxy, (l-4etalkylamino, di-[(l-4C)alkyl)amino, 
pyrrolidin-l-yl, piperidino, morphollno, plperazin-1-yl, 
4-(l-4C)alkylpiperazin-l-yl, (l-4C)alkylthlo, halogeno- (2-4C)alkoxy, 
hydroxy- (2-4C)alkosy, (l-4C)alkoxy-(2-4C)alkoxy, amino- (2-4C)alkoxy, 
(l-4C)alkylanino-(2-4C)alkoxy, dl-f (l-4C)alkyl|amino-(2-4C)alkoxy, 
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P7rrolidln-l-yl-(2-4C)alkoxy, plperidino-(2-4C)alkoxy, 
■orpholino- (2-4C)alkoxy, piperaxin-l-yl- (2-4C)alkoxy, 
♦-(l-4C)akylpip e r«l n -l-yl.( 2 -4C)*lkoxy, hydroxy- (2 -4C)alkyla»Hio- 
(2-4C)alkoiy, di-(hydroxy-(2-4C)alkyl]aadno-(2-4C)alkoxy, 
(l-4C)alkoxy-(2-4C)alVylaiDino-(2-4C)alko«y, di-J (l-4C)alkoxy-(2-4C)- 
•lkyl|aaino-(2-4C)alkoxy, a^no-(2.4C)alkyla n n a o-(2-4C)alkoxy, 
dl-[anlno-(2-4C)alkyl]aalno-(2-4C)akoxy, 
(l-4C)alkyla^no-(2-4C)alkyla^no-(2-4C)alkoxy, 

di-[(l-4C)alkyl aa ino-(2-4C)alkylJaaino-(2-4C)alkory f 

di-{(l-4C)alkylJaMno-(2-4C)alkylairiiio-(2-4C)alkoiy, 

dl-{di-J(l-4C)alkylJaalno-(2-4C).lkylJ aa iii«,-(2-4C)alkoxy. 

pyrrolidin-l-yl-(2-4C)alkyla«ino-(2-4C)alko«y, 

piperidino-(2-4C)alkylai^no-(2-4C)alkoxy, 

■orpholino-(2-4C)alkylan)ino-(2-4C)alkoxy f 

piperazin-l-yl-(2-4C)alkyla^no-(2-4C)alkoxy, 

*-(l-4C)alkylpiperaxin-l.yl-(2-4C)alkylaBdno-(2-4C)alIcoxy, 
<l-4C)alkylthio-(2-4C)alkoxy, ( 1-4C) alkylsulphlnyl- ( 2-4C) alkoxy , 
(l-*C)alkyl 8 ulphonyl-(2-4C)alkoxy, halogeno-(2-4C)alkylaaino, 
bydroxy-(2-4C)alkylaaino, { l-4C)alkoxy- (2-4C)alkylaiilno, 
«tlao-(2-4C)alkyla»4no, (l-4C)alkyl» a ino-(2-4C)alkylaiilno, 
dl-I(l-4C)akyl)aaano-(2-4C)alkylamlno, 

pyrrolidin-l-yl-(2-4C)alkyla«ino. piperidino-(2-4C)alkylanino, 
»orpholino-(2-4C)alkyla«iiio, pij*ra*m-l-yl-(2-4C)alkyla»ino, 
♦-(l-4C)alkylpiperaxln-l.yl-(2-4C)alkylaaiao, 
hydroxy- ( 2-4C) alkylamino- ( 2 - 4C) alkylamino , 

di-[hydroxy-(2-4C)alkylJa«iao-(2-4C)alkylaadno, 

( l-4C)alkoxy- (2-4C)alkylamino- (2-4C)alkyla«lno f 

di-[(l-4C)alkoxy-(2-4C)alkylJaaUno-(2-4C)alkylaBlno, 

aalno-(2-4C)alkylaalno-(2-4C) alkylanino, 

di- ( aalno- <2-4C)alkyl] aaino-(2-4C)alkylaadno, 

(l-4C)alkylaaino-(2-4C)alkylaBlno-(2-4C)alkyla^no, 

di-| ( l-*C)alkyla^o-(a-4CJalkylJ«H I io-(«-4C)alkylaialno, 

di-[(l-4C)alkylJaalflo-(2-4C)alkylaalno-(2-4C)alkyiaalBo, 

dl-{dl-[(l-4C)alkyllaaijio-(2-4C)alkyl}aBlno-(2-4C)alkylaaino, 

pyrrolidln-l-yl-(2-4C)alkyla^no-(2-4C)alkyla«lno f 

plperldino-(2-4C)alkylaBlno-(2-4C)alkylaBlno, 
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morpholino-<2-4C)alkylamino-(2-4C)alkylamino, 
piperazin-l-yl-(2-4C)alkylaBino-(2-4C)alkylamino f 

*-(l-4C)alkylpiperaxia-l-yl-(2-4C)alkjrlamlno-(2-4C)alkylaiiloo, 

M- ( 1-4C) alkyl -halogeno- ( 2-4C) alkylamlno , 

H- ( 1-4C) alkyl-hydroxy- ( 2-4C) alkylaaino , 

H- ( l-4C)alkyl- ( l-4C)alkoxy-(2-4C) alkylaaino, 

di- [halogeno- (2-4C)alkyl J anino, di-|hydroxy-(2-4C)alkyl]aaino, 

di-[(l-4C)alkoxy-(2-4C)alkyl)anino, (2-4C)alkanoylamino, 

2-oxopyrrolidln-l-yl, 2-oxoplperidln-l-yl, 

halogeno- (2-4C)alkanoylamino, hydroxy- (2-4C)alkanoylamino, 

(l-4C)alkoxy-(2-4C)alkanoylaaino, (3-4C)alkenoylaaino. 

(3-4C)alkynoylanino, (2-4C)alkanoylory-(2-4C)alkanoylamino, 

aaino-(2-4C)alkanoylaaino, (l-4C)alkyla«lno-(2-4C)alkanoylai.ino, 

di- f ( 1 -4C)alkyl 1 amino- (2-4C) alkanoylaalno , 

pyrrolidin-l-yl-(2-4C)alkanoylaaino, piperidino-(2-4C)alkanoylaaino. 
morpholino- (2-4C)alkanoylaaino, piperasin-l-yl-(2-4C)alkanoylaaino, 
4- ( l-4C)alkylplperaaln-l-yl- (2-4C)alkanoyla«ino t 
( l-4C)alkylthio- (2-4C) alkanoylaalno , 

(l-4C)alkylsulphinyl-(2-4C)alkanoylaalno, 

(l-4C)alkylsulphonyl-(2-4C)ilkanoylaaino, 

H- ( l-4C)alkyl-(2-4C) alkanoylamino, 

M- ( 1-4C) alkyl-halogeno- ( 2-4C) alkanoylaalno , 

N- ( l-4C)alkyl-hydroxy- (2 -4 C) alkanoylaalno, N-( 1-4C) alkyl- (l-4C)alkory- 
(2-4C)alkanoylanino, N-(l-4C)alkyl-(3-4C)alkenoylaaino or 
N-(l-4C)alkyl-(3-4C)alkynoylaBlno, 

and wherein any of the above-mentioned H 1 substituents comprising a 
CH 2 (nethylene) group which is not attached to a halogeno, SO or SOj 
group or to a H, 0 or S atoa optionally bears on said CH 2 group a 
substltuent selected from hydroxy, amino, (l-4C)alkoxy, 
(!-4C)alkylamino and dl-((l-4C)alkyl)amino; 
n is 0, 1, 2 or 3 and each R 2 is independently halogeno, 
trlfluoromethyl, hydroxy, amino, nltro, cyano, (l-4C)alkyT7 
(l-4C)alkoxy, (l-4C)alkylamino, di-|(l-4C)alkyl)amino or 
(2-4C) alkanoylaalno i 

X is a group of the formula CO, C(R 3 ) 2 , CH(QR 3 ), C(R 3 ) 2 -C(R 3 ) 2 , 
C(R 3 )-C(R 3 ), C.C, CH(CN), 0, S, SO, S0 2 , CONR 3 , SOjNR 3 , NR 3 C0, NR 3 S0 2 , 
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OC(R 3 ) 2 , SC(R 3 ) r C(R 3 ) 2 0 or C(R 3 ) 2 S wherein each 8 3 is independently 
hydrogen or (l-4C)alkyl; and 

Q is a phenyl or naphthyl group or a 5- or 6-aeabered beteroaryl 
■oiety containing i, 2 or 3 heteroatome selected froa oxygen, nitrogen 
and sulphur, which heteroaryl aoiety is a single ring or is fused to a 
beoao ring, and wherein said phenyl or naphthyl group or beteroaryl 
■oiety is optionally substituted with 1, 2 or 3 substltuents selected 
froa halogeno, trifluoroaethyl, cyano, carbaaoyl, hydroxy, aalno, 
nitro, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylaaino, 
di-((l-4C)alkylJaaino, (2-4C)alkanoylaaino, N-(l-4C)alkylcarbaaoyl and 
M,H-di-l ( l-4C)alkyl] carbaaoyl, 
or a pharaaceutlcally-acceptable salt thereof. 

According to a further aspect of the present invention there 
is provided an aniline derivative of the foraula I 
wherein a is 1, 2 or 3 and each R 1 is independently halogeno, hydroxy, 
aaino, hydroxyaaino, ureldo, trifluoroaethoxy, (l-4C)alkyl, 
(l-4C)alkoxy, (l-3C)alkylenedioxy, (l-4C)alkylaalno, 
di-{<l-4C)alkyljaaino, pyrrolidin-l-yl. piperidino, aorpholino, 
piperaxin-l-yl, 4-(l-4C)alkylpiperaxin-l-yl, <l-4C)alkylthio, 
halogeno- (2-4C)alkoxy, hydroxy- (2-4C)alkoxy, 
<l-4C)alkoxy-(2-4C)alkoxy, aaino- (2-4C)alkoxy, 
(l-4C)alkylaaino-(2-4C)alkoxy. di-| (l-4C)alkyl| aaino- <2-4C)alkoxy, 
pyrrolldin-l-yl-(2-4C)alkoxy, piperldlno-(2-4C)alkoxy, 
aorpholino-(2-4C)alkoxy, plperazin-l-yl-(2-4C)alkoxy, 
4-(l-4C)alkylpiperaxin-l-yl-(2-4C)alkoxy, halogeno- (2-4C)alkylaaino, 
hydroxy- (2-4C)alkylaaino, (l-4C)alkoxy-(2-4C)alkylaaino, 
aaino-(2-4C)alkylaaino, (l-4C)alkylaBino-(2-4C)alkylaaino, 
dl- ( ( 1 -4C) alkyl | aaino- ( 2- 4C) alkylaaiao , 

pyrrolidin-l-yl-(2-4C)alkylaaino, plperidlno-(2-4C)alkylaaino, 
aorpholino- (2-4C)alkylaaino, piperazin-l-yl-(2.4C)alkylaalno, 
4-(l-4C)alkylpiperasin-l-yl-(2-4C)alkylaaino, (2-4C)alkanoylaaino, 
2-oxopyrrolldin-l-yl, 2-oxoplperidin-l-yl, 
halogeno- ( 2-4C) alkanoylaalno, hydroxy- (2-4C) alkanoylaalno , 
( l-4C)alkoxy-(2-4C)alkanoylaBino, (3-4C)alkenoylaaino , 
(3-4C)alkynoylaaiao, H-( l-4C)alkyl- (2-4C) alkanoylaalno, 
N-(l-4C)alkyl-halogeno-(2-4C)alkanoylaaino, 
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M-(1.4C)alkyl-bydroxy-(2.4C)alka«oyla»ino, !Hl-4C)alkyl-(l-4c>alkoxy- 

<2-4C)alkanoylamino, N-(l-4C)alkyl-(3-4C)alkenoylamino or 

N-(l-4C)alkyl-(3-4C)alkynoylamino f 

d la 0, 1, or 2 and each R 2 la Independently halogeno, 

trlfluoronethyl, hydroxy, aalno, nitro, cyano, (l-4C)alkyl, 

<l-4C)alkoxy, (l-4C)alkyla«lno, di-[(l-4C)alkylJanino or 

( 2-4C) alkanoylamino ; 

X is a group of the formula CO, C(R 3 ) 2 , CH(0R 3 ), CH(CN), 0, S, SO, 
S0 2 , CONR 3 , S0 2 NR 3 , HR 3 CO, NR 3 S0 2 , 0C(R 3 ) 2 , SC(R 3 ) 2 , C(E 3 ) 2 0 or 
C(R ) 2 S wherein each R is Independently hydrogen or (l-4C)alkyl, and 
Q is a phenyl or naphthyl group or a 5- or 6-meabered heteroaryl 
moiety containing 1, 2 or 3 heteroatoms selected froa oxygen, nitrogen 
and sulphur, which heteroaryl moiety is a single ring or Is fused to a 
benao ring, and wherein said phenyl or naphthyl group or heteroaryl 
■oiety is optionally substituted with 1, 2 or 3 substituents selected 
froa halogeno, trifluoroaethyl, cyano, carbaaoyl, hydroxy, aalno, 
nitro, (l-4C)alkyl, <l-4C)alkoxy, <l-4C)alkylaaino, 
di-l(l-4C)alkylJaaino, (2-4C)alkanoylaaino, M-(l.«C)alkylcarbaaoyl and 
M,N-dl- [ ( l-4C)alkyl J carbaaoyl, 
or a pharaaceutieally-acceptable salt thereof. 

The cheaical formulae referred to herein by Roaan nuaerals 
are set out for convenience on a separate sheet hereinafter. In this 
specification the tern -alkyl- Includes both straight and branched 
chain alkyl groups but references to individual alkyl groups such as 
"propyl- are specific for the straight chain version only. For 
exaaple when R 1 is a hydroxy-(2-4C)alkoxy group, suitable values for 
this generic radical Include 2-hydroxyetboxy, 2-hydroxypropoxy, 
l-hydroxyprop-2-yloxy and 3-hydroxypropoxy. An analogous convention 
applies to other generic teres. 

Within the present invention it is to be understood that an 
aniline derivative of the formula I aay exhibit the phenomenon of 
tautoaerlsa and that the formulae drawings within this specification 
can represent only one of the possible tautoaeric forms. It is to be 
understood that the invention encompasses any tautoaeric fora which 
possesses antiproliferative activity and is not to be Halted merely 
to any one tautoaeric fora utilised within the formulae drawings. 
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The qulnazollnes of the formula I are unsubstltuted at the 
2-positlon thus it is to be understood that the R 1 groups are located 
only on the benxo portion of the quinazoline ring. 

It is also to be understood that certain aniline derivatives 
of the fomula I can exist in solvated as veil as unsolvated fores 
such as, for exaaple, bydrated foras. It is to be understood that the 
invention encoapasses all such solvated foras which possess 
antiproliferative activity. 

Suitable values for the generic radicals referred to above 
Include those set out belov. 

l 2 A suitable value for R 1 , a substituent on a CHj group within 

R , for R or a substituent on Q when it is halogeno is, for exaaple 
fluoro, chloro, broao or lodo; 

vhen it is <l-4C)alkyl is, for exaaple, methyl, ethyl, propyl, 
lsopropyl or butyl; 

vhen it is <l-4C)alkoxy is, for exaaple, aethoxy, ethoxy, propoxy, 
lsopropoxy or butoxy; 

vhen it is (l-4C)alkylaaino is, for exaaple, aethylanino, ethylaaino 
or propylamine; 

vhen it is dl-[(l-4C)alkyl]aaino is, for exaaple, dlaethylaaino, 
dl ethylaaino, N-ethyl-N-aethylaalno or di propylamines; 
and vhen it is (2-4C)alkanoylanlno is, for exaaple, acetaoido, 
propionaaldo or butyraaldo. 

Suitable values for each R l substituent vhich Bay be present 
on the quinazoline ring include, for example: - 



for (2-4C)alkanoyloxy: 
for (2-4C)alkenyloxy: 
for (2-4C)alkynyloxyi 
for (l-4C)alkylthlot 

for (l-3C)alkylenedloxyi 

for 4-(l-4C)alkyl- 
piperazln-l-yli 



acetoxy and propionyloxy; 
vlnyloxy and allyloxy; 
2-propynyloxyj 
aethylthio, ethyl thio and 
propyl tbio; 

aethylenedloxy, ethylenedioxy and 
propylenedloxy; 

4-methylpiperazln-l-yl and 
4-ethylplperazln-l-yl; 
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for halogeno-(2-4C)alkoxy: 



for hydroxy- (2-4C)alkoxyt 



for (l-4C)alkoxy-(2-4C)alkoxys 



for amino- (2-4C)alkoxy: 

for (l-4C)alkylamino-(2-4C)- 

alkoxy; 



for di- [(l-4C)alkylj amino- 
(2-4C)alkoxy: 



for pyrrolidin-l-yl-(2-4C)- 
alkoxys 

for piperidino-(2-4C)alkoxy: 
for morpholino- (2-4C) alkoxy t 
for piperaxin-l-yl-(2-4C)alkoxyx 
for 4-(I-4C)alkylpipera2in-l-yl- 



2-fluoroethoxy, 2-chloroethoxy 9 

2- bronoe thoxy, 3-fluoropropoxy, 

3- chloropropoxy, 

2 f 2 f 2- trif luoroethoxy , 

1 . 1 9 2 9 2 . 2 - pentafluoroe thoxy f 
2 f 2 , 3 9 3- tetraf luo ropr opoxy , 

2.2 9 3 9 3.3- pentafluoropropoxy and 
1,1,2,2,3,3, 3-beptaf luoropropoxy ; 
2 -byd r oxye thoxy , 3-hydroxypropoxy 
and 4-hydroxybutoxy; 

2- nethoxyethoxy, 2 -e thoxy e thoxy, 

3- nethoxypropoxy and 
3-ethoxypropoxy; 

2-aminoethoxy and 3 - am i nop r opoxy; 

2- nethylaoinoe thoxy, 2-ethyl- 
aainoethoxy, 2-propylaminoethoxy, 

3- nethylaminopropoxy and 
3-ethylaminopropoxyj 

2-diaetfaylaainoethoxy, 

2- (N-ethyl-N-ne thy laaino ) e thoxy f 

2-diethylaalnoethoxy, 

2- dipropylaminoethoxy, 

3- dlaethylaalnopropoxy and 
3-diethylaainopropoxy; 

2- (pyrrolidin-l-yl)ethoxy and 

3- (pyrrolidine 1-yl ) propoxy ; 

2- piperidinoethoxy and 

3- piperidinopropoxy; 

2- norpholinoethoxy and 

3- norpholinopropoxy; 

2- (piperazin~l-yl)ethoxy and 

3- (piperaxin-l-yl)propoxy; 
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(2-4C) alkoxy: 

for hydroxy-(2-4C)alkylamino- 
(2-4C)alkoxyt 



for di-(hydroxy-(2-4C)alkyl)- 
amino-(2-4C)alkoxys 



for (l-4C)alkoxy-(2-4C)- 
alkylamino-(2-4C)alkoxy: 



for di-{(l-4C)alkoxy-(2-4C)- 
alkyl ) amino- (2-4C)alkoxy: 



for amino- (2-4C) alky lamino- 
(2-4C)alkoxy: 



for dl-(anino-(2-4C)alkyl]- 
amino-(2~4C)alkoxys 



for (l-4C)alkylamino-(2-4C)- 
alkylamino- ( 2-4C) alkoxy: 



for di-[(l-4C)alkylamino-(2-4C)- 
alkyl ) amino* ( 2 -4C) alkoxy t 



2- ( 4-methylpiperazin- 1 -yl ) ethoxy and 

3- ( 4-me thylpiperazin- 1-yl ) propoxy ; 

2 - ( 2 -hydroxye thy lamino ) e thoxy , 

3- (2-hydroxyethylamino)propoxy and 
2-(3-hydroxypropylamino)ethoxyj 

2- |di- ( 2 -hydroxye thyl ) amino J e thoxy f 

3- [di- (2-hydroxyethyl ) amino] propoxy 
and 

2- | di- ( 3 -hydr oxypropy 1 ) amino J c thoxy j 

2- (2-methoxyethylamino ) ethoxy 9 

3- (2-methoxyethylamino) propoxy and 
2- ( 3 -me thoxyp ropy lamino ) ethoxy ; 

2- [di-(2-methoxyethyl)amino]ethoxy, 

3- [di- (2-methoxyethyl ) amino J propoxy 
and 

2- (di- (3-methoxypropyl) amino] ethoxy ; 

2 - ( 2 -aminoe thylamino ) ethoxy 9 

3- ( 2 -aminoethy lamino) propoxy and 
2- ( 3-amlnopropylamlno) ethoxy ; 



2 - ( 2 -aethylaminoe thylamino) ethoxy , 
3- ( 2-methylamlnoethylamlno) propoxy 
and 2 - ( 3 -me thy laminop ropy lamino ) - 
ethoxyi 



2- I di- ( 2-methylaminoethyl ) amino ] - 



2- |di-(2-aminoethyl)amlno]ethoxy, 

3- ( di- ( 2 -ami no ethyl ) amino ] propoxy 
and 2-[dl-(3-aminopropyl)amino)- 
e thoxy; 



WO 96/15118 



- 12 



PCI7GB9MO606 



for di-[(l-4C)alkyl]aaino- 
<2-4C)alkylanino- (2-4C)alkoxy t 



for di-{di-[(l-4C)alkyl|amlno- 
(2-4C)alkyl}amlno-(2-4C)alkoxyj 



for pyrrolidin-l-yl-(2-4C)- 
alkylanino- (2-4C)alkoxy: 



for piperidino-(2-4C)- 
alkylamino- (2-4C) alkoxy t 



for norpholino-(2-4C)alkylanlno- 
(2-4C)alkoxyi 



for piperazin-l-yl-(2-4C)- 
alkylanino-(2-4C)alkoxyt 



ethoxy, 3- [ di - ( 2 -aethylarainoethyl ) - 
amino] propoxy and 

2 - f di- ( 3 -ae thy 1 aminopropyl ) amino J - 
ethoxy; 

2.(2-dlaethylanlno€thylaiilno)ethoxy > 

3- (2-di»ethylaminoethylamino)propoxy 
and 

2- (3-dimethylaminopropylanino ) - 
etboxy; 

2- Idi-(2-diaethylaninoethyl)amino) - 
ethoxy, 

3- |di-(2-dinethylaminoethyl)aainoJ- 
propoxy and 

2- f di- (3-diaethyla»inopropyl)aaino] - 
ethoxy; 

2- (2-pyrrolidin- 1-ylethylaaino ) - 
ethoxy, 

3- (2-pyrrolidin- 1-ylethylaaino ) • 
propoxy and 

2- ( 3 -pyrrolidine 1 -y lpropylaaino ) - 
ethoxy; 

2- (2-piperidinoethylaaino)ethoxy, 

3- (2-piperidinoethylaaino)propoxy 
and 2-(3-piperidinopropylaaino)- 
ethoxy; 



2- (2-aorphollnoethylaaino)ethoxy, 

3- ( 2 -aorphol inoe thylaaino ) propoxy 

and 2-(3-morpholinopropylamino)- 
ethoxy; 

2- (2-plperazin- 1-ylethylaaino ) - 
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for 4-(l-4C)alkylpiperazin-l-yl- 
(2-4C)alkylamino-(2-4C)alkoxy: 



for (l-4C)alkylthio-(2-4C)alkoxyi 



for (l-4C)alkylsulphinyl-(2-4C)- 
alkoxyi 

for (l-4C)alkylsulphonyl-(2-4C)- 
alkoxyi 

for halogeno- ( 2- 4C) alkylamino : 



for hydroxy- (2-4C) alkylamino i 



for (l-4C)alkoxy-(2-4C)alkyl- 
amino: 



for amino- (2-4C) alkylamino : 
for (l-4C)alkylamino- 



. ethoxy, 

3 - ( 2 -piperazin- 1 -ylethylamlno ) - 
pro poxy and 

2- ( 3-piperaxin- 1 -ylpropylaaino) - 
etboxy; 

2- 1 2- ( 4-methylpiperaxin- 1 -yle thyl ) - 
amino ] ethoxy, 

3- (2- ( 4-methylpiperaxin- 1 -ylethyl ) - 
amino )propoxy and 

2- l3-(4-methylpiperaxin-l-ylpropyl)- 
amino] ethoxy; 

2- methylthioethoxy and 

3- methylthiopropoxy; 

2- methylsulphinylethoxy and 

3- methylsulphinylpropoxyj 

2- methylsulphonylethoxy and 

3- oethylsulphonylpropoxy; 
2 - f luoroethylamino t 

2 -chlo roe thylamino , 

2- br offloe thylamino , 

3- fluoropropylamlno and 
3-chloropropylamino ; 

2 - hydrorye thylamino, 

3- hydroxypropylamlno and 

4- hydroxybutylamino; 



2 -me thoxye thylamino , 

2- ethoxyethylamino 9 

3 - me thoxyp r opy laaino and 
3 -e thoxypropy 1 amino ; 

2 -aminoe thylamino, 3-aminopropyl- 
amino and 4-aminobutylamino; 
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(2-4C)alkylaainot 2-nethylaainoethylaaino 



for di-|(l-4C)alkyl]aaino- 
(2-4C)alkylaaino: 



for pyrrolidine l-yl-(2-4C)- 
alkyl amino: 

for plperidino-(2-4C)alkylaalnoi 

for morpholino-(2-4C)alkylamino: 

for plperazin-l-yl-(2-4C)- 
alkylaminox 

for 4-(l-4C)alkylpipera*in-l-yl- 
(2-4C)alkylamino: 



for hydroxy- (2-4C)alkylaaino- 
(2-4C)alkylaainoi 



for di-[hydroxy-(2-4C)alkyl)- 
amino- ( 2-4C) alkylamlno : 



f 2-ethyl- 
aminoethylamlno, 2-propylaalno- 
ethylaaino, 3-methylaminopropyl- 
aalno, 3-ethylaninopropylamlno and 
4-me thy lamlnobu tylaoino j 

2-diaetbylaminoethylamino t 

2- (N-ethyl-N-methylamino)cthylamino, 

2-dlethylamlnoethylamlno, 

2- dlpropylaminoethylamlno , 

3- dimethylaminopropylamino, 

3- dlethylaminopropylaaino and 

4- dimethylaminobutylamlno ; 

2- (pyrrolidin-l-yl)ethylanino and 

3- (pyrrolidin-l-yl)propylaaino; 

2- piperldinoethylamlno and 

3- plperidinopropylamino; 

2- Borpholinoethylaalno and 

3- morpholinopropylamino ; 

2- (piperazin-l-yl)ethylamino and 

3- (piperazln-l-yl)propylaalno; 

2- ( 4-methylpiperazin- 1-yl) ethylamino 
and 3-<4-methylpipera2in-l-yl). 
p ropy lan ino; 

2- (2-hydroxyetbylamlno) etbylamino , 

3- ( 2 -hydroxy e thy laoi no ) propylaaino 
and 2-(3-hydroxypropylaaino)- 
ethylanlno; 

2- fdi- (2-hydroxyethyl) amino] - 
etbylanino, 3- I di- (2-hydroxyethyl )- 
amino) p ropy lam ino and 
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for (l-4C)alkoxy-(2-4C)- 
alkylamino-(2-4C)alkylaminoi 



for di- | ( 1-4C) alkoxy- ( 2-4C) - 
alkyl] amino- ( 2-4C) alky lam inor 



for amino- (2-4C) alky lamino- 
<2-4C)alkylamino: 



for di- [ amino- ( 2-4C) alkyl ] amino- 
(2-4C)alkylamino: 



for (l-4C)alkylamino-(2-4C)- 
alkylamino- (2-4C)alkylaminox 



for di-[(l-4C)alkylamino-(2-4C)- 
alkyl ] amino- ( 2-4C) alkylanino : 



2- [di- (3 -hydroxypropyl ) amino) - 
etbylamino; 

2- (2-methoxyethylamlno)ethylamlno, 

3- ( 2-methqxyethylamino) propylamino 
and 2-(3-methoxypropylamino)- 
etfaylamino; 

2- 1 di- (2-methoxyethyl) amino J - 
ethyl amino, 

3- [di- ( 2-methoxyethyl ) amino J - 
propylamino and 

2- [di- ( 3 -me thoxypr opyl ) amino J - 
ethylamino; 

2- (2-aminoethylamino ) ethylamino , 

3- (2-aminoethylamino) propylamino and 
2- ( 3-aminopropylamlno) ethylamino ; 

2 - [ di- (2-aminoethyl ) amino ) - 
ethylamino, 3- [di-( 2-aminoethyl )- 
amino] propylamino and 
2-[dl-(3-aminopropyl)amino]- 
ethylamino; 

2- (2-methylaminoethylamino ) - 
ethylamino, 

3- ( 2-methylaminoethylamino ) - 
propylamino and 2- ( 3-me thylamlno- 
propylamino ) ethylamino ; 

2-[di-(2-meIKylaminoethyl)aminoJ- 

ethylamino, 3- [ di- ( 2 -methylamino- 

ethyl) amino) propylamino and 

2- [di- (3-methylaminopropyl ) amino) - 

ethylamino; 
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for di-((l-4C)alkyl)aalno-(2-4C)- 
alkylaaino- (2-4C) alkylaalno i 



for dl-{di-[(U4C)alkyl]aalao- 

(2-4C)alkyl}aaino-(2-4C)- 

alkylaaino: 



for pyrrolldln-l-yl-(2-4C)- 
alkylaaino-(2-4C)alkylaaino: 



for piperidlno-(2-4C)alkylaalno- 
(2-4C) alkylaalno i 



for aorpholino- ( 2-4C) alkylaalno- 
(2-4C)alkylaalno: 



for plperazln-l-yl-(2-4C)- 
alkylaaino- ( 2-4C) alkylaalno s 



2-(2 -dime thy laainoe thylaalno ) - 
ethylaalno, 3-(2-diaethylaalno- 
e thylaalno) propylaalno and 
2 - ( 3-diae tbylamlnopropylanlno ) - 
ethylamlno; 



2-(dl-(2-dlaethylaalnoethyl)aalno]- 

ethylaalno, 3-(di-(2-diaethylaalno- 

e thyl ) anino J propy lamino and 

2- I dl- (3 - dlaethylaalnopropyl ) aaino ] - 

ethylaalno; 

2- ( 2 -pyrrolidin- 1-ylethylaalno) - 
ethylaalno, 3-(2-pyrrolidin-l- 
yle thylaalno ) propylaalno and 
2- (3-pyrrolidin- 1-ylpropylaalno) - 
ethylaalno; 

2- (2 -piper idinoe thylaalno )- 
ethylaalno, 

3- ( 2-piperidinoe thylaalno) - 
propylaalno and 
2-(3-plperldlnopropylaaino)- 
ethylaalno; 

2- (2-aorpholinoethylaaino)- 
e thylaalno, 

3- (2-morphollnoe thylaalno) - 
propylaalno and 2-(3-morpholino- 
p ropy 1 amino ) ethylaalno ; 

2- (2-plperazln- 1-ylethylaalno) - 
ethylaalno, 3-(2-piperazin-l- 
yle thy lamino) propylaalno and 
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for 4-(l-4C)alkylpiperaxin-l-yl. 
(2-4C)alkylanino-(2-4C)- 
alkylanino: 



2-(3-pipera2in-l-ylpropylamlno)- 
e thylamino; 



for N-(l-4C)alkyl-halogeno- 
(2-4C)alkylaminoi 



for N-(i-4C)alkyl-hydroxy-(2-4C)- 
alkylamlno: 



for N-(l-4C)alkyl-(l-4C)alkoxy- 
<2-4C)alkylaminoi 



for dl-(halogeno-(2-4C)alkyl). 
amino: 

for di-[hydroxy-(2-4C)alkyl)- 

>: 



for di-[(l-4C)alkoxy-(2-4C)- 
alkylj amino: 



for halogeno- ( 2- 4C) alkanoylamino t 



for hydroxy- (2-4C)alkanoylamino: 



2 - 1 2- ( 4 -me thylp iperaz in- 1 -ylethyl ) - 
amino ) ethyl amino, 3-(2-(4-metnyl- 
plperazln-l-ylethyl)amlno) - 
propylamino and 

2- J3-(4-methylpiperaain-l-ylpropyl)- 
amino ) ethylamlno j 

N- ( 2 -chloroethyl ) -N-raethylamino , 
N- ( 2 -bromoethyl ) -N-me thylamino and 
N- (2-bromoethyl) -N-ethylamino; 

H- ( 2 -hydroxyethyl ) -N-me thylamino , 
N- ( 3 -hydroxypropyl ) -N-methylamino 
and N-ethyl-N-(2-hydroxyethyl)amino; 

N-me thyl-N- ( 2 -ae thoryethyl ) amino , 
N-me thyl-N- ( 3 -methoxypropyl ) amino 
and N-ethyl-N- ( 2-methoxyethyl ) amino ; 

di-(2-chloroethyl)amino and 
di-(3-chloropropyl)amino; 

di-( 2 -hydroxyethyl) amino and 
di- (3 -hydroxypropyl ) amino j 

di- (2-aethoxyethyl)amino, 
di- (2-ethoxyethyl ) amino and 
di- ( 3-methoxypropyl ) amino ; 

2- chloroacetamido, 2-bromoacetaoido, 

3- chloropropionamldo and 3-bromo- 
propionamido; 

2-hydroxyacetamido f 3-hydroxy- 
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for (l-4C)alkory-(2-4C)- 
alkanoylaalnos 



for (3-4C)alkenoylaainoi 

for (3-4C)alkynoylaaino: 

for (2-4C)alkanoyloxy-(2-4C)~ 

alkanoylaaino: 



for aaino-(2-4C)alkanoylaaino: 

for (l-4C)alkylaaino-(2-4C)- 
alkanoylaaino: 



for di-[(i-4C)alkyl]aaino-<2-4C)- 
alkanoylamino: 



for pyrrolidin-l-yl-(2-4C)- 
alkanoylaaino: 

for plperldino-(2-4C)- 
alkanoylaaino: 



propionaaido and 

4 -bydrorybutyraaido ; 

< 

2- ne thoxyacetanldo , 2-cthoxy- 
acetaaido, 2-propoxyacetaaido, 

3- oethoxyproplonaaido 9 

3- ethoxypropionaaldo and 

4- ne thorybu tyramido ; 
acrylaaido, aethacrylaaido, 
crotonaaido and isocrotonaaido; 
propiolamldo; 

2-acetoxyacetaaido , 

2- acetoxypropionaaido , 

3- aeetoxypropionaaldo and 
2-propionyloxyacetaaldo; 
2-aainoacetaaido , 

2- aainopropionaaido and 

3- aainoproplonaaido; 

2-aethylaainoacetanido , 
2 - ethylaninoace taaido , 

2- aethylaainopropionaaido and 

3 - ne thylaminopr op i on an ido ; 

2 -dine thylaainoac etanido , 
2 -diethylaainoace taaido* 

2- dimethylaainopropionaaido and 

3- diaethylaainopropionaaido; 

2-pyrrolidln~l-ylacetaaido, 

2- pyrrolidin-l-ylpropionanido and 

3- pyrrolidin-l-ylpropionaaido; 

2-piperidinoacetaaido, 
2-piperidinopropionaaido and 
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for morpholino-(2-4C)- 
alkanoylaaino* 

for piperazin-l-yl-(2-4C)- 
alkanoy laolno s 

for 4-(l-4C)alkylplperazln-l-yl- 
( 2-4C) alkanoylanino s 



for (l-4C)alkylthio-(2-4C)- 
alkanoylaninos 



for (l-4C)alkylsulphlnyl-(2-4C)- 
alkanoylanino: 

for (l-4C)alkylsulphonyl-(2-4C)- 
alkanoylaalno: 

for K-(l-4C)alkyl-(2-4C)- 
alkanoylaninot 

for M-(l-4C)alkylbenzaaidox 
for N-(l-4C)alkyl-halogeno- 
( 2 - 4 C ) alkanoy lanlno t 

for N-(l- 4C) alkyl-hydroxy- 
(2-4C) alkanoy lanlno: 
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3-piperldinopropionamido; 

2-norpholinoacetanido f 

2- morphollnopropionaaldo and 

3- norpholinopropionanido ; 

2-plperazin-l-ylacetaaido, 

2- plperazin-l-ylproplonaaido and 

3- plperazin-l-ylpropionaaldo; 

2- ( 4-ne thylpiperaz in- 1 -yl ) acetanldo , 
2- ( 4-ne thylpiperaz in - 1 -yl ) - 
propionaaldo and 3-(4-nethyl- 
piperazin- 1 -yl ) propionaaido ; 

2-nethylthioacetanido 9 
2 -ethyl thioacetanldo f 

2- metbylthiopropionafflido and 

3- nethylthiopropionanido; 

2- metbyl6ulphinylacetaioido and 

3 - methyls ulphinylpropionami do; 

2- nethylsulphonylacetamido and 

3- nethylsulphonylpropionanido. 

N-nethyl acetanldo, N-e thy lace tanido 
and N-methylpropionaaido; 
N-methylbenzanldo ; 

2-chloro-N-ae thylace tanido , 

2- chloro-N-ethylacetamldo and 

3- chloro-N-nethylpropionamido ; 

2 -hydr oxy-N-me thyl ace t anido , 
N-ethyl-2-hydroxyacetamido and 
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3-hydroxy-N-methylacetamido; 



for N-(l-4C)alkyl-(l-4C)alkoxy- 
(2-4C)alkanoylamlnot 



2 -nethoxy-N-me thylacetamldo , 
N-ethyl-2-methoxyacetaaldo, 
2-ethoxy-N-methylacetamido and 
2-ethoxy-N-ethylacetamido; 



for M-(l-4C)alkyl-(3-4C)- 
alkenoylamino: 



N-aethylacrylamido , 
N-ethylacrylamido and 
N-methylmethacrylamldo ; 



for N-(l-4C)alkyl-(3-4C)- 
alkynoylaaino: 



N-aethylproplolamldo and 
N-ethylpropiolamido. 



when the group (B ) a represents a (l-3C)alkylenedioxy 
moiety, the oxygen atoms thereof occupy adjacent positions on the 
qulnazoline ring, especially the 6- and 7-positions. 

When ■ is 1 the R 1 substltuent is preferably located at the 
6- or 7-positlon of the qulnazoline ring and when a is 2 the R 1 
substltuents are preferably located at the 6- and 7-positlons of the 
qulnazoline ring. 

Suitable substltuents fomed when any of the R 1 substltuents 
comprising a CHj group which is not attached to a halogeno, SO or S0 2 
group or to a N, 0 or S atom bears on said CH 2 group a substltuent 
selected from hydroxy, amino, (l-4C)alkoxy, (l-4C)alkylamino and 
di- [ ( l-4C)alkyl] amino include, for example, substituted 
(l-4C)alkylamlno-(2-4C)alkoxy or di-|(l-4C)alkyl]amino-(2-4C)alkoxy 
groups, for example hydroxy- ( 1 - 4C) alkylaaino- ( 2- 4C ) alkoxy or 
hydroxy-di- [ ( l-4C)alkyl J amino- (2-4C)alkoxy groups such as 
3-nethylamino-2-hydroxypropoxy and 3-dimethylanino-2-hydroxypropoxy. 

A suitable value for the R 3 group which may be present 
within X when said R 3 group is (l-AC)alkyl is, for example, methyl, 
ethyl or propyl. 

A suitable value for Q when it is a napnthyl group is, for 
example, 1-naphthyl or 2-naphthyl. 

A suitable value for Q when it is a 5* or 6-meabered 
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heteroatyl aolety containing 1, 2 or 3 heteroatoms selected froa 
oxygen, nitrogen and sulphur, which Is a single ring is, for exaaple, 
furyl, pyrrolyl, thienyl, pyridyl, oxaxolyl, isoxaxolyl, pyrazolyl, 
iaidaxolyl, thiazolyl, lsothiasolyl, pyratinyl, pyriaidinyl, 
pyridaxinyl, 1,2,3-triasolyl, 1,2,4-triaxolyl, oxadiaxolyl, furazanyl 
or thiadiaxoylyl, or which is fused to a benzo ring is, for example, 
benxofutyl, indolyl, benxothienyl, quinolyl, lsoquiaolyl, 
benxoxazolyl, indaxolyl, benziaidazolyl, benxothiazolyl, cinnolinyl, 
quinazolinyl, quinoxalinyl or benxotriasolyl. Said heteroaryl aolety 
■ay be attached to X through any available position. The optional 
substltuents on Q aay be located at any available position including 
on any available nitrogen beteroatoa. 

A suitable value for a H-(l-4C)alkylcarbaaoyl substltuent 
which aay be present on Q is, for exaaple, N-aethylcarbaaoyl and 
M-ethylcarbaaoyl, and for a N,N-di-l(l-4C)alkyl|carbaaoyl substltuent 
which aay be present on Q is, for exaaple, N,N-diaethylcarbaaoyl and 
N,N-diethylcarbamoyl. 

A suitable pharaaceutically-acceptable salt of an aniline 
derivative of the invention is, for exaaple, an acid-addition salt of 
an aniline derivative of the invention which is sufficiently basic, 
for exaaple, an acid-addition salt with, for exaaple, an Inorganic or 
organic acid, for exaaple hydrochloric, hydrobroalc, sulphuric, 
phosphoric, trifluoroacetic, citric or aaleic acid. In addition a 
suitable pharaaceutically-acceptable salt of an aniline derivative of 
the invention which is sufficiently acidic is an alkali metal salt, 
for exaaple a sodiua or potasslua salt, an alkaline earth aetal salt, 
for exaaple a calclua or aagneslua salt, an aanonlua salt or a salt 
with an organic base which affords a physiologically-acceptable 
cation, for exaaple a salt with ■etbylaaine, dlaethylaaine, 
triaethylaalne, piperidine, aorpholine or tris-(2-hydroxyethyl)aaine. 

Particular novel compounds of the Invention include, for 
exaaple, aniline derivatives, of the formula I, or. 
pharaaceutically-acceptable salts thereof, where in i- 
(a) a is 1 or 2 and each R 1 is hydroxy, amino, hydroxyaaino, 

trifluoroaethoxy, (l-4C)alkoxy, (l-4C)alkylamino, 
dl-((l-4C)alkyl]anino, pyrrolidin-l-yl, piperidino, norpholino, 
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piperazin-l-yl, 4-(l-4C)alkylpiperaxin-l-yl, (l-4C)alkylthio, 
halogeno- ( 2- 4C) alkoxy, hydroxy- (2-4C) alkoxy, 
( 1 - 4C) alkoxy- ( 2 - 4C) alkoxy, hydroxy- <2-4C)alkylamino, 
( 1-4C) alkoxy- (2-4C)alkylamlno, (2-4C)alkanoylanino, 
2-oxopyrrolidin-l-yl, halogeno- ( 2-4C) alkanoylaalno , 
hydroxy-(2-4C)alkanoylaalno or ( 1-4C) alkoxy- ( 2-4C) alkanoylaalno j and 
n, R , X and Q have any of the meanings defined hereinbefore or in 
this section relating to particular novel compounds of the invention; 

(b) ■ is 1 or 2 and each R l is independently hydroxy, 
trifluoromethoxy, (l-4C)alkoxy, (l-3C)alkylenedioxy, 
halogeno- ( 2- 4C) alkoxy, hydroxy- <2-4C)alkoxy, 
(l-4C)alkoxy-(2-4C)alkoxy, (l-4C)alkylamino-(2-4C) alkoxy or 
di-I(l-4C)alkyl]anino.(2-4C)alkoxyj and n, R 2 , x and Q have any of the 
meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention; 

(c) m is 1 or 2 and each R 1 is amino, hydroxyamlno, 
(l-4C)alkylamino, di-!(l-4C)alkyl]amino, hydroxy- ( 2- 4C)alkylamino, 
(l-4C)alkoxy-(2-4C)alkylamino, (2-4C)alkanoylamino, 

halogeno- (2-4C) alkanoylaalno, (l-4C)alkoxy-(2-4C)alkanoyla«lno, 
(l-4C)alkylanino-(2-4C)alkanoylamino or 
di- { ( l-4C)alkylJamlno- (2-4C)alkanoylamino; 

and n, R , X and Q have any of the meanings defined hereinbefore or In 
this section relating to particular novel compounds of the invention; 

(d) m is 1 or 2 and each R 1 Is amino, hydroxyamlno, 
(l-4C)alkylanlno, di-|(l-4C)alkyl]amino, (2-4C)alkanoylamlno, 
2 -oxopyrrolldin- 1 -yl , halogeno- ( 2-4C ) alkanoylamino , 
(3-4C)alkenoylamlno, (3-4C)alkynoylamino, 
N-(l-4C)alkyl-(2-4C)alkanoylamioo and 

M-(l-4C)alkyl-halogeno-(2-4C)alkanoylamino; and n, E 2 , X and Q have 
any of the meanings defined hereinbefore or in this section relating 
to particular novel compounds of the invention; 

(e) m is 1 or 2 and each R 1 is hydroxy or (l-4C)alkoxy; and »r- 
R , X and Q have any of the meanings defined hereinbefore or In this 
section relating to particular novel compounds of the Invention; 

(f) n is 0 or 1 and R 2 is hydroxy, halogeno, trifluoromethyl, 
amino, nitro, cyano, (l-4C)alkyl or (l-4C)alkoxy; and m, R l , X and Q 
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have any of the aeanings defined hereinbefore or in this section 
relating to particular novel compounds of the Invention. 

(g) n is 1 and R 2 is halogeno, cyano or (l-4C)alkyl; and a, R 1 , 
X and Q have any of the aeanings defined hereinbefore or In this 
section relating to particular novel compound* of the invention; 

(h) X is a group of the formula CO, C(R 3 ) 2 , CH<0R 3 ), 0, S, 80 or 
80 2 , wherein each R is independently hydrogen or (l-4C)alkyl; and a, 
R , n, R and Q have any of the aeanings defined hereinbefore or in 
this section relating to particular novel compounds of the invention; 
(1) X is a group of the formula COHR 3 , SO-NR 3 , HR 3 CO or NR 3 S> 2 j 
wherein R 3 is hydrogen or (l-4C)alkyl, and m, r\ „, R 2 and Q have any 
of the aeanings defined hereinbefore or In this section relating to 
particular novel compounds of the invention! 

U> 3 X is a group of the formula OC(R 3 > 2 , SC(R 3 ) 2 , C(R 3 ) 2 0 or 
C(R ) 2 S, ^wherein each R 3 is independently hydrogen or (l-4C)alkyl; 
and a, R , n, R and Q have any of the aeanings defined hereinbefore 
or in this section relating to particular novel compounds of the 
invention i 

(k) X is a group of the formula OC(R 3 ) 2 , wherein each R 3 is 

Independently hydrogen or (l-4C)alkyl; 

and a, R l , n, R 2 and Q have any of the aeanings defined hereinbefore 
or in this section relating to particular novel compounds of the 
invention i 

(1) Q is a phenyl or naphthyl group which is optionally 

substituted with 1, 2 or 3 substituents selected froa halogeno, 
trifluoromethyl, cyano, carbamoyl, hydroxy, (l-4C)alkyl and 
(l-4C)alkoxy; and a, R 1 , n, R 2 and X have any of the aeanings defined 
hereinbefore or in this section relating to particular novel compounds 
of the invention; 

(a) Q is a 5- or 6-aeabered heteroaryl moiety containing 1, 2 or 

3 heteroatoas selected froa oxygen, nitrogen and sulphur, and wherein 
said heteroaryl moiety is optionally substituted with 1 or 2 . 
substituents selected froa halogeno and (l-tC)alkyl; and a, R 1 , n, R 2 
and X have any of the aeanings defined hereinbefore or in this section 
relating to particular novel compounds of the invention; or 
(n) Q is a 5- or 6-aeabered heteroaryl moiety selected froa 
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fuxyl, pyrrolyl, thienyl, pyridyl, oxazolyl, laldazolyl, thiazolyl, 
pyriaidinyl, 1,2,4-trlasolyl, oxadlasolyl and thiadiazolyl, and 
wherein said heteroaxyl moiety is optionally substituted with 1 or 2 
(l-4C)alkyl substltuentsf and a, R 1 , n, S 2 and X have any of the 
aeanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention. 

A preferred compound of the invention is an aniline 
derivative of the fomula I wherein ■ Is 1 with the substltuent 
located at the 6-position or a is 2 vith the substituents located at 
the 6- and 7 -positions and each R 1 is fluoro, chloro, brow, hydroxy, 
aalno, nethoxy, ethoxy, ac story, aethylanino, ethylanlno, 
2-broaoethoxy, 2 , 2, 2-trif luoroethoxy , 2-hydroxyethoxy, 
2-aethoxyethoxy, 2-ethoxyethoxy, 2-aethylaainoethoxy, 
2-ethylsninoethoxy, 3-methylaninopropoxy, 3-ethylanlnopropoxy, 

2- diaetbylaalnoethoxy, 2-diethylaninoethoxy, 3-diaethylaminopropoxy, 

3- diethylaalnopropoxy , 2- (pyrrolidln-l-yl)ethoxy, 
3-(pyrrolidin-l-yl)propoxy, 2-plperldinoethoxy, 3-plperldlnopropoxy, 

2- aorpholinoethoxy, 3-aorpholinopropoxy, 2-(plperazln-l-yl)ethoxy, 

3- (piperazin-l-yl)propoxy, 2-(4-aethylpiperazin-l-yl)ethoxy, 
3- ( 4-nethylplperazin- 1 -yl ) pro poxy, 2-hydroxyethylanlno , 
2-nethoxyethylanino, 2-ethoxyethylaaiao, 3-nethoxypropylaaino , 
2-diBethylaainoethylanino, 3-diaethylaalnopropylanlno, 

2- ( pyrrol id in- 1 -yl ) ethylanlno , 3- ( pyrrolldln- 1-yl ) propylaaino, 
' 2-piperldinoethylanino , 3 -piper idlnopropylaalno , 
2-aorpholinoethylaaino, 3-aorpholinopropylaalno, 
2-(piperazin-l-yl)ethylanino, 3-(piperaxln-l-yl)propylanino, 

2- (4-aethylpiperazin-l-yl)ethylamino, 

3- (4-Mthylpiperaxln-l-yl)propylaalao, acetaaldo, 2-chloroacetaaldo, 
2-aetbylaBlnoacetaaldo, 2-ethylaainoacetaaido, 

2-dlaethylaainoacetaaldo or 2-diethylaoinoscetaaldo, or (R 1 ) B is a 
6,7-aethylenedioxy group ; 

n is 0, 1 or 2 and each R 2 is Independently fluoro, chloro, broso, 
cyano, aetbyl or ethyl; 

I is a group of the foraula CO, C(R 3 ) 2 , CB(0R 3 ), 0, S, SOj, CONR 3 , 
SOjMR 3 , HR 3 C0, NR 3 S0 2 , 0C(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is 
Independently hydrogen or nethyl; and 
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Q is a phenyl group which is optionally substituted with i or 2 
substltuents selected from fluoro, color©, broso, trlfluoronethyl, 
cyano. carbamoyl, methyl and nethoxy, or Q is a 5- or 6-membered 
heteroaryl moiety selected from furyl, thienyl, oxazolyl, imidazolyl, 
thiazolyl, pyrldyl, pyrinidinyl and 1,2,4-triazolyl vhlch is 
optionally substituted with 1 or 2 substltuents selected from fluoro, 
chloro, methyl, ethyl, nethoxy and ethoxy; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I wherein m is 1 with the substituent 
located at the 6-posltlon or m Is 2 with the substltuents located at 
the 6- and 7-positions and each R 1 is hydroxy, amino, nethoxy, ethoxy. 
acetoxy, aethylamino, etbylamlno, 2-bromoethoxy, 
2,2,2-trlfluoroethoxy, 2-hydroxyethoxy, 2-methoxyethoxy, 

2- ethoxyethoxy, 2-methylamlnoethoxy, 2-ethylamlnoethoxy, 

3- methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylamlnoethoxy, 
2-diethylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 
2-bydroxyethylamlno, 2-methoxyethylamlno, 2-ethoxyethylamino, 
acetamldo, 2-chloroacetamido, 2-methylaminoacetamldo, 
2-ethylaminoacetamido, 2-dimethylaminoacetamido or 
2-diethylaminoacetamido, or (l\ is a 6,7-methylenedioxy group; 

n is 0 or n is 1 and R 2 is fluoro, chloro, cyano, methyl or ethyl; 
X is a group of the formula CO, C(R 3 ) 2 , CK(OR 3 ), 0, S, S0 2 , COHR 3 , 
S0 2 HR , 0C(R ) 2 or SC(R 3 ) 2 wherein each R 3 is independently hydrogen 
or methyl; and 

0 is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano and carbamoyl,. 

or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thienyl, pyrldyl, oxazolyl, imldaxolyl, thiazolyl, pyrlmldlnyl and 
1,2,4-triazolyl which is optionally substituted with 1 or 2 
substltuents selected from fluoro, chloro, methyl, ethyl, nethoxy and 
ethoxy; 

or a pharmaceutlcally-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 
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wherein n is 1 with the substltuent located at the 6-position or a is 
2 with the substituents located at the 6- and 7-positions and each R 1 
is hydroxy, methoxy, ethoxy, acetoxy, 2-broaoethoxy, 
2,2,2-trlfluoroethoxy, 2-hydroxyethoxy, 2 -methoxy ethoxy, 

2- ethoxyethoxy, 2-methylaainoethoxy, 2-ethylanlnoethoxy, 

3- methylaminopropoxy, 3-ethylaainopropoxy, 2-dimethylaainoethoxy, 
2-diethylaainoethoxy, 3-dinethylaainopropoxy or 3-diethylaminopropoxy, 
or (* l ) m is a 6 f 7-methylenedloxy group; 

n is 0 or n is 1 and R 2 is fluoro, chloro, cyano, methyl or ethyl; 
X is a group of the fornula 00, C(R 3 ) 2 , Cfl(0R 3 ), 0, S, S0 2 , CONR 3 , 
S0 2 NR 3 , OC(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is independently hydrogen 
or nethyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano and carbaaoyl, 

or Q is a 5- or 6-aeabered heteroaryl moiety selected fron furyl, 
thienyl, pyrldyl, oxazolyl, imidazolyl, thiazolyl, pyriaidinyl and 
1,2,4-triazolyl which it optionally substituted with one or two 
substituents selected fron fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula X wherein a is 1 or 2 and each R 1 is 
hydroxy, methoxy, ethoxy, 2-bydroxyethoxy, 2-nethoxyethoxy, 
2-methylaminoethoxy or 2-dimethylaminoethoxy, or (R 1 ^ !• a 
methylenedloxy group; 

2 

n is 0 or n is 1 and R , which is located ortho to the group of 
formula -X-Q, is fluoro , chloro, cyano, methyl or ethyl; 
X is a group of the formula CO, C(R 3 ) 2 , CH(0R 3 ), 0, S, SOj, CONR 3 , 
S0 2 HR 3 , OC(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is independently hydrogen 
or methyl; and 

0 is a phenyl group which is optionally substituted with 1 or 2 
substituents selected fron fluoro, chloro, bromo, trifluoromethyl, 
cyano and carbamoyl, 

or Q is a 5- or 6-nembered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidazolyl, thiazolyl, pyrimldinyl and 
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1,2,4-triazolyl which is optionally substituted with a substltuent 

selected froa methyl and ethyl i 

or a pharaaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I wherein m is 1 with the substltuent 
located at the (-position or m is 2 with the substltuent* located at 
the 6- and 7 -positions and each R 1 is hydroxy, amino, methory, ethoxy, 
acetory, methylamlno, ethylamlno, 2-broaoethoxy, 
2,2,2-trifluoroethoxy, 2-hydroxyethory, 2-aethoxyethoxy, 

2- aethylamlnoethoxy, 3-metbylaminopropoxy, 2-dlmethylaminoethoxy, 

3- dimethylamlnopropoxy , 2- (pyrrolidin-l-yl) ethory, 
3-(pyrrolidin-l-yl)propory, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2- morpholinoethoxy, 3-morpholinopropozy, 2- (piperazin-l-yl) ethoxy, 

3- (piperazin-l-yl)propory, 2- ( 4 -methylpiperazin- 1 -yl ) ethoxy , 
3-(4-aethylpiperazin-l-yl)propoxy, 2-hydroryethylamino, 

2- methoxyethylamlno, 3-aethorypropylamlno, 2-dlmethylamlnoethylamlno, 

3- dimethylaminopropylamlno, 2- (pyrrolidin-l-yl) ethylamlno, 
3- ( pyrrolidin-l-yl ) propylamine , 2- pipe r ldinoe thy laaino , 
3-piperidinopropylamlno , 2-morpholinoethylamino, 
3-morphollnopropylamino, 2-(piperazin-l-yl)ethylanlno, 
3-(plperazln-l-yl)propylamlno, 2-(«-methylpiperaxin-l-yl)ethylamino, 
3-<*-nethylpipera*in-l-yl)propylamino, acetamido, 2-chloroacetamido, - 
2-aethylaainoacetamido, 2-ethylamlnoacetamldo, 

-2-dimethylaminoacetamldo or 2-dlethylaminoacetamldo, or (R 1 ) is a 
6,7-methylenedioxy group; 

n is Op 1 or 2 and each R 2 is independently fluoro, chloro, bromo, 
cyanop nethyl or ethyl} 

X is a group of the formula CO, CH 2 , CH(OH), 0, S, S0 2 , CONH, SOjHH, 
NHCO, NRS0 2 or OCHji and 

Q is a phenyl group vhich is optionally substituted with 1 or 2 
substituents selected froa fluoro, chloro, broao, trifluorooethyl, 
cyano, carbamoyl, methyl and methory , or Q is a 5- or 6-membered 
heteroaryl moiety selected from furyl, thlenyl 9 oxaaolyl, imidarolyl, 
thla2olyl and pyrldyl vhich is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy; 
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or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 
wherein (R 1 )^ is 6,7-dimethoxyi 

n is 1 and R , which is located ortho to the group of formula -X-Q, is 
fluoro, chloro or methyl. 

X is a group of the formula CO, CH 2 , CH(OH), o. S, SO., COHH, SO.NH or 
OCHjf and * 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, trifluoromethyl, cyano and 
carbamoyl, 

or Q is 2-£uryl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyrldyl, 

4- pyridyl, 2-oxaxolyl, 4-oxazolyl, 5-oxaxolyl, 2-imldazolyl, 
l-aethylimidaxol-2-yl, 4-lmidasolyl, l-methylimidasol-4-yl, 

5- imidaxolyl, l-methylimidaxol-5-yl, 2-thiazolyl, 4-thiaxolyl or 

5- thlaxolyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the Invention is an aniline 
derivative of the formula I 

wherein (R l ) B is 6,7-dimethoxy, 6-methoxy-7- (2,2, 2-trif luoroethoxy) , 

6- (2-dlmethylaminoethoxy ) -7-methoxy , 
6- ( 3-dimethylaminopropoxy ) -7-methoxy , 

6-(2-morpholinoethoxy)-7-nethoxy , 6- (3-morpholinopropoxy) -7-metho«y, 

6-(2-dimethylaminoethoxy), 6-(3-diaethylamlnopropoxy), 

6-(2-morpholinoethoxy), 6- (3-morpholinopropoxy), 6-amlno, 6-acetamido. 

6-(2-chloroacetamido), 6-(2-methylamlnoacetamido) , 

»-(2-nethoxyethylamlno, 6- ( 2 -dimethylaminoethylaaino ) -7-methoxy , 

6- (3-dimethylaminopropylamino) -7-methoxy , 

6- (2-morpholinoethylanino) -7-methoxy or 

6- (3-norpholinopropylamino) -7-methoxy; 

n is 1 or 2 and R 2 is fluoro, chloro or methyl; 

X is a group of formula OCBjj and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylimidaxol-2-yl; 
or a phanaaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 
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wherein (R 1 )^ is 6,7-dimethoxy; 

n is 1 and S , which Is located ortho to the group of foraula -X-Q, Is 
chloro or methyl; 

X Is a group of the formula CO, CHj, CH(OH), S, SOjNH or OC^, and 
Q Is phenyl, 3-furyl, 2-pyridyl, 4-pyrldyl or 5-thiarolyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the foraula I 
wherein (R 1 ) is 6,7-dimethoryt 
n is 1 and R is fluoro, chloro or aethyl; 
X is a group of the foraula OCHjj and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-aethylinidaxol-2-ylj 
or a pharmaceutically-acceptable acid-addition sUt thereof. 

A specific preferred compound of the invention is the 
following aniline derivative of the formula It- 

4-(4-benzoyl-3-chloroanlllno)-6,7-dimethoxyquinazoline, 
4- {3-chloro-4- 1 1-hydroxy- 1- ( 4-pyrldyl )metbyl] anllino) -6, 7- 
dimethoxyquinazollne, 

4-(4-benzyl-3-chloroanilino)-6,7-dimethoayquinasoline, 

4- ( 3 - chloro- 4 - phenylthi oanil ino ) -6 , 7 -dime thoryqulnazoline , 

4-(3-chloro-4-(l-methylimldazol-2-ylthio)anillno)-6,7- 
dimethoryquinazollne, 

6, 7-dimethoxy-4- ( 4- (N-phenylsulphamoyl) anllino) quinazollne or 
6,7-dia«thoxy-4-[3-methyl-4-(2-pyridylmethoxy)anilinolquinasolinej 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is 
the following aniline derivative of the form u l a It- 

4-(3-chloro-4-(4-fluorobenzoyl)anllino)-6,7-dimetbo^quinasoline, 
4-|2-fluoro-4-(2-pyrldylBethoxy)anilino)-6,7-diiiethoxyquinaaollne, 
4-(3-fluoro-4-(2-pyrldylmethozy)anillno]-6,7-dimethoxyquinazoline, 
4- (3-chloro-4- (2-pyrldylmethoxy) anllino) -6, 7-diaethoxyqulnazoline or 
4- [3 -chloro- 4- ( l-methylimrdasol-2-ylmethoxy ) anllino) -6 , 7-diaethoxy- 
qulnazoline; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the Invention is 
the following aniline derivative of the formula It- 
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6, 7*dlmethoxy-4- [3-nethyl-4- ( l-methylimidazol-2-ylaethoxy)anilinoJ - 
quinazoline, 

6, 7-dimethoxy-4- (3-methyl-4- (2-thia2olylacthoxy)anilino]quinaxolinc, 
*-(3-fluoro-4-(2.pyridylttethoxy)aniliDoJ.6,7-dioethoxyquinazoline r 
4- [2-f luoro-4- (2-pyridylnethoxy)anillnol -6- (3-morpholinopropoxy)- 
quinazoline, 

6-(3-dimethylaminopropoxy)-7-methoxy-4-p^^ 
anillno] qulnazolioe , 

7^ethoxy*4*(3^ethyl-4-(2*pyridylaethoxy)anilino|-6-(3-&orphollno- 
propoxy) quinazoline or 

4-I2-fluoro-4-(2-pyridylnethoxy)anilino)-6-(2-nethoxyethylamino)^ 
qulnazolioe; 

or a pharmaceutlcally-acceptable acid-addition salt thereof. 

An especially preferred coapouod of the invention is the 
following aniline derivative of the formula I:- 
6 , 7-dimethoxy-4- [3-methyl.4-(2-pyridylaethoxy)anilino]quinazoline; 
or a pharmaceutlcally-acceptable acid-addition salt thereof. 

Ao aniline derivative of the formula 1, or a 
pharmaceutlcally-acceptable salt thereof, nay be prepared by any 
process known to be applicable to the preparatloo of 
chemically- related compounds. Suitable processes include, for 
example, those illustrated in Europeao Patent Applications Nos. 
0520722, 0566226, 0602851, 0635507 and 0635498. Such processes, when 
used to prepare an aniline derivative of the formula I, or a 
pharmaceutlcally-acceptable salt thereof, are provided as a further 
feature of the invention and are Illustrated by the following 
representative examples in which, unless otherwise stated, m, E 1 , n, 
E 2 , X and Q have any of the meanings defined hereinbefore for an 
aniline derivative of the formula X. Necessary starting materials may 
be obtained by standard procedures of organic chemistry. The 
preparation of such starting materials is described within the 
accompanying non-limiting Examples. Alternatively necessary starting 
materials are obtainable by analogous procedures to those illustrated 
which are within the ordinary skill of an organic chemist, 
(a) The reaction, optionally in the presence of a suitable base, 

of a qulnazoline of the formula XX (set out hereinafter), 
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wherein Z is a dlsplaceable group, with an aniline of the. fonaula III. 

A suitable dlsplaceable group Z is, for example, a halogeno, 
alkoxy, aryloxy or sulphonyloxy group, for example a chloro, brono, 
methoxy, phenoxy, methanesulpbonyloxy or toluene-^- sulphonyloxy group. 

A suitable base is, for example, an organic amine base such 
as, for example, pyridine, 2,6-lutidine, collldlne, 
4-dimethylaninopyridine , triethylamlne, morphollne, N~methylmorphollne 
or dlasabicyclo(5.4.0)undec-7-ene, or, for example, an alkali or 
a lkaline earth metal carbonate or hydroxide, for example sodium 
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or 
potassium hydroxide. Alternatively a suitable base is, for example, 
an alkali metal or alkaline earth metal amide, for example sodium 
amide or sodium bis (trimethylsilyl) amide. 

The reaction is preferably carried out in the presence of a 
suitable inert solvent or diluent, for example an alkanol or ester 
such as methanol, ethanol, isopropanol or ethyl acetate, a halogenated 
solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, an 
aromatic solvent such as toluene, or a dipolar aprotlc solvent such as 
N,N-dimcthylformamlde, N , N- dine thy 1 ac e tami de , N-methylpyrrolidin-2-one 
or dime thy lsulphoxide. The reaction is conveniently carried out at a 
temperature in the range, for example, 10 to 150*C, preferably in the 
range 20 to 80*C. 

The aniline derivative of the formula I may be obtained from 
this process in the form of the free base or alternatively it may be 
obtained in the form of a salt vith the acid of the formula H-Z 
wherein Z has the meaning defined hereinbefore. Vhen it is desired to 
obtain the free base from the salt, the salt may be treated with a 
suitable base as defined hereinbefore using a conventional procedure. 

(b) For the production of those compounds of the formula I 

1 2 

wherein R or R is hydroxy, the cleavage of an aniline derivative of 
the formula I wherein R 1 or R 2 is (r-AC)alkoxy. 

The cleavage reaction may conveniently be carried out by any 
of the many procedures known for such a transformation. The reaction 
may be carried out, for example, by treatment of the aniline 
derivative with an alkali metal (l-4C)alkylsulphlde such as sodium 
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e thane thiolate or f for example, by treatment with an alkali metal 
diarylphosphide such as lithium diphenylphosphide. Alternatively the 
cleavage reaction may conveniently be carried out, for example, by 
treatment of the aniline derivative with a boron or aluminium 
tribal ide such as boron trlbromlde. Such reactions are preferably 
carried out in the presence of a suitable inert solvent or diluent as 
defined hereinbefore and at a suitable temperature as conventionally 
used with each of the above-mentioned cleavage reagents. 

(c) For the production of those compounds of the formula I 
wherein E 1 is amino or hydroxyamino, the reduction of an aniline 
derivative of the formula I wherein R 1 is nitro. 

The reduction may conveniently be carried out by any of the 
many procedures known for such a transformation. The reduction may be 
carrried out, for example, by the hydrogenatlon of a solution of the 
nitro compound in an inert solvent or diluent as defined hereinbefore 
in the presence of a suitable metal catalyst such as palladium or 
platinum. A further suitable reducing agent is, for example, an 
activated metal such as activated iron (produced by washing iron 
powder with a dilute solution of an acid such as hydrochloric acid). 
Thus, for example, the reduction may be carried out by heating a 
mixture of the nitro compound and the activated metal in a suitable 
solvent or diluent such as a mixture of water and an alcohol, for 
example, methanol or ethanol, to a temperature in the range, for 
example, 50 to 150 # C, conveniently at or near 70 # C. 

(d) For the production of those compounds of the formula X 
wherein R 1 is (2-4C)alkanoylamlno, substituted (2-4C)alkanoylamlno, 
( 3-4C) alkenoylamino , (3-4C)alkynoylamlno, 

N-(l-4C)alkyl-(2-4C)alkanoylamino, substituted N-(l-4C)alkyl-(2-4C)- 
alkanoylamino, N-(l-4C)alkyl-(3-4C)alkenoylamino or 
N-(l-4C)alkyl-(2-4C)alkynoylamino or R 2 is (2-4C)alkanoylamino, the 
acylatlon of an aniline derivative of the formula I wherein R 1 or R 2 
is amino. 

A suitable acylatlng agent is, for example, any agent known 
in the art for the acylatlon of amino to acylamino, for example an 
acyl hallde, for example a (2-4C)alkanoyl chloride or bromide, 
conveniently in the presence of a suitable base, as defined 
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hereinbefore, an alkanolc acid anhydride or mixed anhydride, for 
example a ( 2 -4C) alkanolc add anhydride such as acetic anhydride or 
the mixed anhydride formed by the reaction of an alkanolc acid and a 
(l-4C)alkoxycarbonyl halide, for example a (l-4C)alkoxycarbonyl 
chloride, in the presence of a suitable base as defined hereinbefore. 
In general the acylatlon is carried out in a suitable inert solvent or 
diluent as defined hereinbefore and at a temperature, in the range, 
for example, -30 to i20 # C, conveniently at or near ambient 
temperature. 

(e) For the production of those compounds of the formula I 

vherein R 1 is (l-4C)alkoxy or substituted (l-4C)alkoxy or R l Is 
(l-4C)alkylamlno, di-[(l-4C)alkyl| amino or substituted 
(l-4C)alkylamlno, the alkylatlon, preferably in the presence of a 
suitable base as defined hereinbefore, of an aniline derivative of the 
formula I vherein R 1 is hydroxy or amino as appropriate. 

A suitable alkylating agent is, for example, any agent known 
in the art for the alkylatlon of hydroxy to alkoxy or substituted 
alkoxy, or for the alkylatlon of amino to alkylamino or substituted 
alkylamino, for example an alkyl or substituted alkyl halide, for 
example a (l-4C)alkyl chloride, bromide or iodide or a substituted 
(1 -AC) alkyl chloride, bromide or iodide, in the presence of a suitable 
base as defined hereinbefore, in a suitable inert solvent or diluent ' 
as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140'C, conveniently at or near ambient temperature, 
(f) For the production of those compounds of the formula I 

vherein Z is a group of the formula CH(Ofl) or CBj, the reduction of a 
compound of the formula I vherein X is a group of the formula CO. 

The reduction may be carried out by any of the many 
procedures known for such transformations. • The reduction to form a 
compound of the formula I vherein Z is a group of the formula CH(OH) 
may be carried out, for example, by the reduction of a compound of the 
formula I vherein X is a group of the formula CO with a hydride 
reducing agent, for example an alkali metal borohydrlde or 
cyanoborobydrlde such as sodium borohydrlde or sodium 
cyanoborohydride, or an alkali metal aluminium hydride such as lithium 
aluminium hydride. The reduction may be carried out in the presence 
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of a suitable Inert solvent or diluent, for example a (1-4C) alcohol 
such as methanol or fethanol when an alkali metal borohydrlde or 
cyanoborohydride Is employed, or an Inert ether such as diethyl ether 
or tetrahydrofuran when an alkali metal aluminium hydride is employed* 
the reduction to form a compound of the formula I wherein Z is a group 
of the formula CB 2 may he carried out, for example, by the reduction 
of a compound of the formula Z vhereln Z Is a group of the formula CO 
with a hydride reducing agent, for example an alkali metal aluminium 
hydride such as lithium aluminium hydride. Alternatively the 
reduction of a compound of the formula I vhereln X Is a group of the 
formula CO may be carried out in two steps, a first reduction step as 
described hereinbefore to provide a compound of the formula I vhereln 
X is a group of the formula CH(OH) and a second reduction step to 
provide a compound of the formula X vhereln X is a group of the 
formula CHj. The second reduction step may be carried out by any of 
the many procedures known for such a transforation, for example the 
compound of the formula I vhereln X is a group of the formula CH(OH) 
may be reacted with a tri-(l-4C)alkylsilyl halide such as 
trlaethylsilyl chloride or an aryl-di-(l-4C)alkyl halide such as 
phenyldlmethylsllyl chloride and the material so obtained may be 
reacted with an alkali metal halide such as sodium iodide. The 
reduction may be carried out In a suitable inert solvent or diluent 
such as ace tonit rile. 

(g) For the production of those compounds of the formula I 

vhereln X is a group of the formula SO or SOj, the oxidation of an 
aniline derivative of the formula Z wherein X is a group of the 
formula S. 

A suitable oxidising agent is, for example, any agent known 
in the art for the oxidation of thio to sulphlnyl and/or sulphonyl, 
for example, hydrogen peroxide, a peracld (such as 
3-chloroperoxybenzoic or peroxyacetlc acid), an alkali metal 
peroxysulphate (such as potassium peroxymono sulphate) , chromium 
trioxlde or gaseous oxygen in the presence of platlnlum. The 
oxidation is generally carrried out under as mild conditions as 
possible and with the required stoichiometric amount of oxidising 
agent in order to reduce the risk of over oxidation and damage to 
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other functional groups. In general the reaction is carried out in a 
suitable solvent or diluent such as methylene chloride, chloroform, 
acetone, tetrahydrofuran or tort -butyl methyl ether and at a 
temperature in the range, for example, -25 to 50'C, conveniently at or 
near ambient temperature, that is in the range 15 to 35«C. Vhen a 
compound carrying a sulphinyl group is required a milder oxidising 
agent may also be used, for example sodium or potassium metaperlodate, 
conveniently la a polar solvent such as acetic acid or ethanol. It 
vill be appreciated that vhen a compound of the formula I containing a 
(l-4C)alkylsulphonyl group Is required, it may be obtained by 
oxidation of the corresponding (l-4C)alkylsulphinyl compound as veil 
as of the corresponding (l-4C)alkyltblo compound, 
(h) For the production of those compounds of the formula I 

vherein R 1 is (2-4C)alkanoyloxy, the acylation, optionally in the 
presence of a suitable base as defined hereinbefore, of an aniline 
derivative of the formula I vherein R 1 is hydroxy. 

A suitable acylating agent is, for example, any agent known 
In the art for the acylation of hydroxy to acyloxy, for example any of 
the acylating agents disclosed in paragraph (d) hereinbefore which may 
conveniently be used according to the reaction conditions disclosed 
therein. 

(1) For the production of those compounds of the formula I 

wherein R 1 is hydroxy, the hydrolysis, optionally in the presence of a 
suitable base, of an aniline derivative of the formula I wherein R l is 
(2-4C)alkanoyloxy. 

The hydrolysis reaction may conveniently be carried out by 
any of the many procedures known in the art for such a transformation. 
The reaction may be carried out, for example, by hydrolysis under 
acidic or basic conditions. A suitable base Is, for example, an 
alkali metal, alkaline earth metal or ammonium carbonate or hydroxide, 
for example sodium carbonate, potassium carbonate, sodium hydroxide, 
potassium hydroxide or ammonium hydroxide. The reaction is preferably 
carried out In the presence of water and a suitable solvent or diluent 
such as methanol or ethanol. The reaction is conveniently carried out 
at a temperature in the range 10 to 150*C, preferably at or near 
ambient temperature. 
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(j) For the production of those compounds of the formula I 

vherein R 1 is a (2-4C)alkoxy group which bears a hydroxy, amino, 
substituted hydroxy or substituted amino group, the reaction, 
preferably in the presence of a suitable base as defined hereinbefore, 
of a compound of the formula I vherein R 1 is a hydroxy- (2-4C)alkoxy 
group, or a reactive derivative thereof, with water, ammonia, an 
alcohol or an amine as appropriate. 

A suitable reactive derivative of a compound of the formula 
I vherein R 1 is a hydroxy-(2-4C)alkoxy group is, for example, a 
halogeno* or sulphonyloxy-(2-4C)alkoxy group such as a bromo- or 
methanesulphonyloxy- ( 2-4C) alkoxy group. 

The reaction is preferably carried out In the presence of a 
suitable inert solvent or diluent as defined hereinbefore and at a 
temperature in the range, for example, 10 to 150 # C, conveniently at or 
near 50 # C. 

(k) For the production of those compounds of the formula I 

vherein X is a group of the formula OC(R 3 ) 2 , the alkylation, 
preferably in the presence of a suitable base as defined hereinbefore, 
of a phenol of the formula IV with an alkylating agent of the formula 
Z-C(R 3 ) 2 -Q vherein Z is a displaceable group as defined hereinbefore. 

The reaction is conveniently carried out in the presence of 
a suitable inert solvent or diluent as defined hereinbefore and at a 
temperature in the range, for example, 10 to 150*C, preferably in the 
range 20 to 80*C. 

(1) For the production of those compounds of the formula I 

vherein R 1 is (l-4C)alkylamlno or substituted (2-4C)alkylamino, the 
reductive aminatlon of formaldehyde, a ( 2-4C ) alkanoaldehyde or a 
substituted ( 2 -4C) alkanoaldehyde. 

A suitable (2-4C) alkanoaldehyde is, for example, 
acetaldehyde or propionaldehyde. A suitable substituted 
( 2 -4C) alkanoaldehyde is, for example, 2 -nethoxy acetaldehyde, 
3-methoxypropionaldehyde, 2-dimethylaminoacetaldehyde, 
3-dimethylaminoproplonaldehyde, 2-morphollnoacetaldehyde or 
3-morpholinopropionaldebyde . 

The reduction may be carried out by any of the many 
procedures known for such a transformation. For example a hydride 
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reducing agent may be used, for example an alkali aetal borofaydride or 
cyanoborohydrlde such as sodiua borobydrlde or sodium 
cyanoborohydrlde, or an alkali aetal aluminium hydride such as lithium 
aluminium hydride. The reduction may be carried out in the presence 
of a suitable inert solvent or diluent, for example a (l-4C)alcobol 
such as methanol or ethanol when an alkali metal borobydrlde or 
cyanoborohydrlde is employed, or an inert ether such as diethyl ether 
or tetrahydrofuran when an alkali metal aluminium hydride is employed. 

The reaction is conveniently carried out at a temperature in 
the range, for example, -10 to 100»C conveniently at or near ambient 
temperature. 

When a pharmaceutlcally-acceptable salt of an aniline 
derivative of the formula I is required, for example an acid-addition 
salt of an aniline derivative of the formula X, it may be obtained, 
for example, by reaction of said compound with, for example, a 
suitable acid using a conventional procedure. 

As stated hereinbefore the aniline derivatives defined in 
the present invention possesses anti-proliferatlve activity vhich is 
believed to arise from the Class 1 receptor tyrosine kinase inhibitory 
activity of the compounds. These properties may be assessed, for 
example, using one or more of the procedures set out below: - 
(•) An in vitro assay which determines the ability of a test 

compound to Inhibit the enzyme ECP receptor tyrosine kinase. Receptor 
tyrosine kinase was obtained in partially purified form from A-431 
cells (derived from human vulval carcinoma) by procedures related to 
those described by Carpenter et al., J. Biol. Chen.. 1979, 254, 4884, 
Cohen et aJU, J. Biol. Chem. . 1982, 257, 1523 and. by Braun et al. . 
J. Biol. Chem. . 1984, 259, 2051. 

A-431 cells were grown to confluence using Dulbecco's 
modified Eagle's medium (OHEH) containing 5X fetal calf serum (PCS). 
The obtained cells were homogenised in a hypotonic borate/EDTA buffer 
at pH 10.1. The homogenate was centrlfuged at 400 g for 10 minutes at 
0-4*C. The supernatant was centrlfuged at 25,000 g for 30 ninutes at 
0-4*C. The pelleted material was suspended in 30 mH Hepes buffer at 
pH 7.4 containing 5Z glycerol, 4 mM benzamidine and IX Triton Z-100, 
stirred for 1 hour at 0-4'C, and recentrlfuged at 100,000 g for 1 hour 
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at 0-4»C. The supernatant, containing solublllsed receptor tyrosine 
kinase, vas stored in liquid nitrogen. 

For test purposes 40 pi of the enryae solution so obtained 
vas added to a mature of 400 yl of a aixture of 150 aH Hepes buffer 
at pH 7.4, 500 uH sodium ortbovanadate, 0.1X Triton X-100, 10X 
glycerol, 200 ul water, 80 id of 25 aH DTT and 80 ul of a aixture of 
12.5 aH manganese chloride, 125 aH aagnesiua chloride and distilled 
water. There was thus obtained the test enzyme solution. 

Bach test coapouad was dissolved la diaetbylsulpbozide 
(0MS0) to give a 50 aH solution which was diluted with 40 aH Hepes 
buffer containing 0.1X Triton X-100, 10X glycerol and 10X DHSO to give 

a 500 no solution. Equal volutes of this solution and a solution of 

eplderaal growth factor (BGF; 20 ug/al) were alxed. 

lY- 32 F)ATP (3000 Ci/aH, 250 yd) was diluted to a voluae of 

2 al by the addition of s solution of AT? (100 uH) In distilled water. 

An equal voluae of a 4 ag/al solution of the peptide 

Arg-Arg-Uu-Ile-Glu-Asp-Ala-Cltt-Tyr-Ala-Ala-Arg-Gly in a aixture of 

40 aH Hepes buffer at pH 7.4, 0.1X Triton X-100 and 10X glycerol vas 

added. 

The test coapound/EGF aixture solution (5 yl) was added to 
the test enzyme solution (10 ul) and the aixture vas Incubated at 
0-4»C for 30 alnutes. The ATP/peptide aixture (10 ul) was added and 
the aixture was Incubated at 25»C for 10 alnutes. The phosphorylation 
reaction was teralnated by the addition of 5X trichloroacetic add (40 
Ul) and bovine serua albualn (BSAj 1 ag/al, 5 ul). The aixture was 
allowed to stand at 4»C for 30 alnutes and then centrifuged. An 
aliquot (40 ul) of the supernatant was placed onto a strip of Bhat a an 
p 81 pbosphocellulose paper. The strip was washed in 75 aH phosphoric 
acid (4 x 10 al) and blotted dry. Radioactivity present in the filter 
paper vas measured using a liquid scintillation counter (Sequence A). 
The reaction sequence was repeated in the absence of the EGF (Sequence 
B) and' again in the absence of the test compound (Sequence C). 

Receptor tyrosine kinase inhibition was calculated as 

follows:- 
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100 - (A-B) 

X Inhibition • x 100 

C - B 

The extent of inhibition was then dete rained at a range of 
concentrations of teat compound to give an IC 5Q value. 
(°) *n in vitro assay which deteraines the ability of a test 

compound to inhibit the EGF-stlaulated growth of the human 
naso-pharyngeal cancer cell line KB. 

KB cells vere seeded into veils at a density of 
1 x 10 - 1.5 x 10* cells per veil and grown for 24 hours in OMEH 
supplemented vith SX PCS (charcoal-stripped). Cell growth vas 
determined after incubation for 3 days by the extent of metabolism of 
BTT tetrazolium dye to furnish a bluish colour. Cell growth was then 
determined in the presence of E6P (10 ng/ml) or in the presence of EGF 
(10 ng/ml) and a test compound at a range of concentrations. An IC 50 
value could then be calculated. 

(c) An in vivo assay in a group of male rats which determines 

the ability of a test compound (usually administered orally as a 
ball-milled suspension in 0.SX polysorbate) to inhibit the stimulation 
of liver bepatocyte growth caused by the administration of the growth 
factor TGFa (400 ug/kg subcutaneously, usually dosed twice, 3 and 7 
hours respectively after the administration of the test compound). 

In a control group of rata, the administration of TGFa 
causes on average a 5-fold stimulation of liver hepatocyte growth. 

Cell-growth in the control and test animals is determined as 

follows s- 

On the morning of the day after the dosing of the test 
compound (or 0.5X polysorbate in the control group), the animals are 
dosed with bromodeoryuridine (BrdO; 100 ng/kg intraperitoneal^) . The 
animals are killed four hours later and the livers are excised. 
Slices are cut from each liver and the uptake of BrdO is determined by 
a conventional imaunohistochemlcal technique similar to that described 
on pages 267 and 260 of an article by Coldsvorthy et al. in Chemica ll y 
Induced Cell Proliferation) Implications for Risk Assessment, 
Vlley-Liss Inc., 1991, pages 253-284. 
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Further tests were carried out using a range of doses of the 
test conpounds to allow the calculation of an approximate ED 50 value 
for the inhibition of liver hepatocyte proliferation as dete mined by 
inhibition of the uptake of BrdO. 

(d) An ln-vlvo assay in a group of athyalc nude alee (strain 

OHOiAlpk) which determines the ability of a test compound (usually 
administered orally as a ball-milled suspension in 0.5X polysorbate) 
to inhibit the growth of xenografts of the human vulval epidermoid 
carcinoma cell line A-431. 

A-431 cells were maintained in culture in OMEN supplemented 
with 5X PCS and 2mM glutamine. Freshly cultured cells were harvested 
by trypsinisation and injected subcutaneous ly (10 million cells/0.1 
ml/mouse) into both flanks of a number of donor nude mice, when 
sufficient tumour material was available (after approximately 9 to 14 
days), fragments of tumour tissue were transplanted in the flanks of 
recipient nude mice (test day 0). Generally, on the seventh day after 
transplantation (test day 7) groups of 7 to 10 mice with similar-sized 
tumours were selected and dosing of the test compound was commenced. 
Once daily dosing of test compound was continued for a total of 13 
days (test days 7 to 19 inclusive). In some studies the dosing of the 
test compound was continued beyond test day 19, for example to test 
day 26. In each case, on the following test day the animals were 
killed and the final tumour volume was calculated from measurements of 
the length and width of the tumours. Results were calculated as a 
percentage inhibition of tumour volume relative to untreated controls. 

Although the pharmacological properties of the compounds of 
the formula 1 vary with structural change as expected, in general 
activity possessed by compounds of the formula I may be demonstrated 
at the following concentrations or doses in one or more of the above 
tests (a), (b), (c) and (dr- 
iest (a)t- IC 50 in the range, for example, 0.001-1 uM ; 
Test (b)»- IC J0 in the range,' for example, ITl- 10 uM; ' 
Test (c):- ED J0 in the range, for example, 1-100 mg/kg; 
Test (d)t- 20 to 70X Inhibition of tumour volume from a 

daily dose in the range, for example, 50 to 400 
mg/kg. 
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Thu8 r by way of example, the compound 4-(4-benzoyl-3-chloro- 
anllino)-6,7-dittethoxyqulnazollne hydrochloride salt has an IC 50 of 
0.03 nH in Test (a), an IC 5Q of 0.38 uh in Test (b) and an H> 50 of <5 
ng/kg in Test (e)i " J 

4-(4-benzyl-3-chloroanllino)-6»7-diaethoxyqnlnazoline hydroiodide salt 
has an IC 50 of 0.1 uH in Test (a), an IC 50 of 1.2 pH in Test (b) and 
an H> 50 of <12.5 mg/kg in Test (c)t 

4-(3-chloro-4-phenylthioanilino)-6,7-diBethoryqulnazoline has an IC 5Q 
of 0.08 uM in Test (a), an IC 5Q of 1.3 uH in Test (b) and an ED^ of 
12.5 ng/kg in Test (c)» 

4- [3-chloro-4- ( l-metbyllmldazol-2-ylthio)anilino) -6 , 7-dlmethoxy- 
quinazoline dlhydrochlorlde salt has an IC 50 of 0.007 uH in Test (a), 
an 1C 50 of 0.2 yH In lest (b) and an B> 50 of <12.5 ng/kg in Test (c)i 
6 , 7-dimethoxy- 4- ( 3-methyl-4- (2-pyrldylmethoxy)anllino)qulnazoline 
dlhydrochlorlde salt has an IC M of 0.04 utf in Test (a), an IC 5Q of 
0.93 uM in Test (b) and an B> 50 of 5 ng/kg in Test (c)j 

6- (3-dlnethylanlnoproposy ) -7-methoxy-4- ( 3-nethyl-4- (2 -pyr idylnethoay ) - 
anilinojquinasollne has an IC 5Q of 0.066 |df in Test (a) and an IC 50 of 
0.43 uH in Test (b)i 

and 

7- methoxy-4- (3-netfayl-4- (2-pyrldyl-nethoxy)anlllno] -6- (3-norpholino- 
propoxy)qulnazoline has an IC 5Q of 0.45 |iH in Test (a) and an IC 5Q of 
2.09 tiM in Test (b). 

According to a further aspect of the invention there is 
provided a pharmaceutical composition which comprises an aniline 
derivative of the formula I, or a phannaceutically-acceptable salt 
thereof, as defined hereinbefore in association with a 
phaxnaceutlcally-acceptable diluent or carrier. 

The composition nay be in a form suitable for oral 
administration, for example as a tablet or capsule, for parenteral 
injection (including intraveous, subcutaneous, Intramuscular, 
intravascular or infusion) as a sterile solution, suspension or 
emulsion, for topical administration as an ointment or cream or for 
rectal administration as a suppository. 

In general the above compositions nay be prepared in a 
conventional manner using conventional exclpients. 

The aniline derivative will normally be administered to a 
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vans-blooded animal at a unit dose within the range 5-10000 ag per 
square meter body area of the animal, i.e. approximately 0.1-200 
ng/kg, and this normally provides a therapeutically-eff active dose. A 
unit dose form such as a tablet or capsule will usually contain, for 
example 1-250 mg of active ingredient. Preferably a dally dose In the 
range of 1-100 mg/kg is employed. However the dally dose will 
necessarily be varied depending upon the host treated, the particular 
route of administration, and the severity of the illness being 
treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

According to a further aspect of the present invention there 
is provided an aniline derivative of the formula I as defined 
hereinbefore for use in a method of treatment of the human or animal 
body by therapy. 

Ve have now found that the compounds of the present 
Invention possess antl-proliferatlve properties such as anti-cancer 
properties which are believed to arise from their Class I receptor 
tyrosine kinase inhibitory activity. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of 
diseases or medical conditions mediated alone or in part by Class 1 
receptor tyrosine kinases, i.e. the compounds may be used to produce a 
Class I receptor tyrosine kinase inhibitory effect in a warm-blooded 
animal in need of such treatment. Thus the compounds of the present 
invention provide a method for treating the proliferation of malignant 
cells characterised by inhibition of Class I receptor tyrosine 
kinases, i.e. the compounds may be used to produce an 
ant i -proliferative effect mediated alone or in part by the inhibition 
of Class I receptor tyrosine kinase. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of 
psoriasis and/or cancer by providing an antl-prollferative effect, 
particularly in the treatment of Class I receptor tyrosine kinase 
sensitive cancers such as cancers of the breast, lung, colon, rectum, 
stomach, prostate, bladder, pancreas and ovary. 

Thus according to this aspect of the invention there is 
provided the use of an aniline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore in 
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the nanufacture of a medicament for use in the production of an 
antiproliferative effect In a vara-blooded animal such as nan. 

According to a further feature of this aspect of the 
invention there is provided a aethod for producing an 
antiproliferative effect in a warm-blooded animal, such as nan, in 
need of such treatment which comprises administering to said animal an 
effective amount of an aniline derivative as defined immediately 
above. 

As stated above the size of the dose required for the 
therapeutic or prophylactic treatment of a particular proliferative 
disease will necessarily be varied depending on the host treated, the 
route of administration and the severity of the illness being treated. 
A unit dose in the range, for example, 1-200 mg/kg, preferably 1-100 
mg/kg is envisaged. 

The antiproliferative treatment defined hereinbefore may be 
applied as a sole therapy or may involve, in addition to the aniline 
derivative of the invention, conventional radiotherapy or one or more 
other anti-tumour substances, for example those selected from, for 
example, mitotic Inhibitors, for example vinblastine; alkylating 
agents, for example cls-platin, carboplatln and cyclophosphamide » 
antimetabolites, for example 5-fluorouracll, cytoslne arablnoside and 
hydroxyurea, or, for example, one of the preferred antimetabolites 
disclosed in European Patent Application No. 239362 such as 
N- (5- | N- (3 , 4-dihydro-2-methyl-4-oxoqulnazolln-6-ylmethyl) - 
N-methylamino]-2-thenoyl)-L-glutamic acid; Intercalating antibiotics, 
for example adrlamycin and bleomycin* enzymes, for example 
asparaginase} topoisomerase inhibitors, for example etoposide; 
biological response modifiers, for example interferon) and 
anti-hormones, for example antloestrogens such as 'NOLVADEX' 
(tamoxifen) or, for example an tl androgens such as 'CASODEX' 
( 4 ' -cyano-3- ( 4 -f luorophenylsulphonyl ) -2 -hydroxy- 2 -ne thy 1-3 ' - 
(trifluoromethyl)propionanllide. Such conjoint treatment may be 
achieved by way of the simultaneous, sequential or separate dosing of 
the individual components of the treatment. According to this aspect 
of the invention there is provided a pharmaceutical product comprising 
an aniline derivative of the formula X as defined hereinbefore and an 
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additional anti- tumour substance as defined hereinbefore for the 
conjoint treatment of cancer. 

as stated above the aniline derivative defined in the 
present invention is an effective anti-cancer agent, vfaich properly is 
believed to arise froa its Class I receptor tyrosine kinase inhibitory 
properties. Such an aniline derivative of the Invention is expected 
to possess a vide range of anti-cancer properties as Class I receptor 
tyrosine kinases have been implicated in many common human cancers 
such as leukaemia and breast, lung, colon, rectal, stomach, prostate, 
bladder, pancreas and ovarian cancer. Thus It is expected that an 
aniline derivative of the invention will possess anti-cancer activity 
against these cancers, it Is in addition expected that an aniline 
derivative of the present invention will possess activity against a 
range of leukaemias, lymphoid malignancies and solid tumours such as 
carcinomas and sarcomas in tissues such as the liver, kidney, prostate 
and pancreas. 

It is further expected that an aniline derivative of the 
Invention will possess activity against other diseases Involving 
excessive cellular proliferation such as psoriasis and BPH. 

It is also to be expected that an aniline derivative of the 
invention will be useful in the treatment of additional disorders of 
cellular growth in which aberrant cell signalling by way of receptor 
tyrosine kinase enzymes, Including as yet unidentified receptor 
tyrosine kinase enrymes, are involved. Such disorders Include, for 
example, inflammation, anglogeaesis, vascular restenosis, 
immunological disorders, pancreatitis, kidney disease and blastocyte 
maturation and implantation. 

The invention will now be Illustrated in the following 
non-limiting Examples in which, unless otherwise stated i- 

(i) evaporations were carried out by rotary evaporation 
in vacuo and work-up procedures were carried out after removal of 
residual solids such as drying agents by filtration, unless otherwise 
stated magnesium sulphate was used as a drying agent for organic 
solutions; 

(ii) operations were carried out at ambient temperature, 
that is in the range 18-25 # C and under an atmosphere of an inert gas 
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such as argon; 

(iii) column chromatography (by the flash procedure) and 
medium pressure liquid chromatography (MPIC) were performed on Merck 
Kleselgel silica (Art. 9385) or Merck Llchroprep RP-18 (Art. 9303) 
reversed-phase silica obtained from E. Merck, Darmstadt, Germany; 

(iv) yields are given for Illustration only and are not 
necessarily the maximum attainable; 

(v) melting points were determined using a Mettler SP62 
automatic melting point apparatus, an oil-bath apparatus or a Koffler 
hot plate apparatus. 

(vi) the structures of the end-products of the formula I 
were confirmed by nuclear (generally proton) magnetic resonance (NMR) 
and mass spectral techniques; proton magnetic resonance chemical shift 
values vere measured on the delta scale and peak multiplicities are 
shown as follows* s, singlet; d, doublet; t, triplet; a, multlplet, 
unless otherwise stated end-products of the formula I were dissolved 
in CD 3 S0CD 3 for the determination of NMR values; 

(vil) intermediates were not generally fully characterised 
and purity was assessed by thin layer chromatography (TIC), infra-red 
(IR) or NMR analysis) 

(vlll) the following abbreviations have been usedi- 
OMF N,N-dimethylformamlde; 
THP tetrahydrofuran; 
HHP N-methylpyrrolldln-2-one; 
OMA N,N-dlmethylacetamlde; 
DMSO dlmethylsulphoxlde. 
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Example 1 

A mixture of 4-chloro~6,7-dlnethoxyquinazoline hydrochloride 
(European Patent Application No. 0566226; 1.1 g) 9 
4-amino-2-chlorobenzophenone (1.05 g) and isopropanol (50 ml) vas 
stirred and heated to reflux for 2 hours. The mixture vas cooled to 
ambient temperature and the solid precipitate vas Isolated by 
filtration, vashed with acetone and with diethyl ether and dried. The 
solid so obtained vas recrystalllsed from a mixture of hexane, 
methylene chloride and methanol. There vas thus obtained 
4* ( 4-ben2oyl~3-chloroanillno) -6, 7-dlaethoxyquinazollne hydrochloride 
salt (0.865 g 9 45X), m.p. 256-258*C; 

NMR Spectrum: 4.0 (s, 3H), 4.05 (s, 3H), 7.4 (s t 1H), 7.6 (m, 3H), 7.8 
(m, 3H), 8.0 (m, IB), 8.2 (d, 1H), 8.4 (s, lH) f 9.0 (s f iH) f 11.4 
(broad s, 1H); 

Elemental Analysis: Found C, 60.1; H, 4.2; H, 9.1; 
C 23 H 18 C1H 3 0 3 lHC1 re V*ires C, 60.5; H f 4.2; N, 9.2X. 

The 4-amino-2-chlorobenzophenone used as a starting material 
vas obtained as follows:- 

A mixture of 2-chloro-4-nltrobenxoic acid (20 g), thlonyl 
chloride (40 ml) and DMF (5 drops) vas stirred and heated to reflux 
for 1 hour. The mixture vas evaporated to give 
2-chloro-4-nitrobenzoyl chloride vhich vas used without further 
purification. 

Aluminium chloride (14 g) vas added portlonvise to a stirred 
mixture of the 2-chloro-4-nitrobenzoyl chloride so obtained and 
benzene (50 ml) vhich had been cooled to 5?C. The mixture vas stirred 
at ambient temperature for 16 hours and then heated to reflux for 1 
hour. The mixture vas cooled to ambient temperature and added to a 
vigorously stirred mixture of ice and water. The stirring vas 
continued and concentrated aqueous hydrochloric acid (30 ml) vas 
added. The precipitate vas isolated by filtration and dissolved in 
methylene chloride (250 ml). The organic solution vas vashed vith 
aqueous sodium hydroxide solution (10X 9 2 x 200 ml) and vith brine , 
dried and evaporated. There vas thus obtained 
2-chloro-4-nltrobenzophenone as a solid (20 g, 771). 

A mixture of a portion (10 g) of the material so obtained, 



WO 96/15118 PCT/GB95/02606 

- 47 - 



stannous chloride dihydrate (20 g) and concentrated aqueous 
hydrochloric acid (100 ml) vas stirred and heated to reflux for 5 
hours. The alxture vas cooled to ambient teaperature, poured onto a 
■lxture of Ice and water and baslfled hy the addition of concentrated 
aqueous sodium hydroxide solution (30X). The mixture vas extracted 
with diethyl ether and the organic phase vas vashed vith brine, dried 
and evaporated. The residue vas purified hy column chromatography 
using Increasingly polar mixtures of hexane and ethyl acetate as 
eluent. The resultant product vas recrystallised from a mixture of 
hexane and methylene chloride. There vas thus obtained 
4-amlno-2-chlorobenzophenone (2 g)i 

Mffl Spectrumt 6.0 (s, 2H), 6.6 (m, IB), 6.7 (d, 1H), 7.1 (d, 1H), 7.5 
(n, 2fl), 7.7 (m, 3H). 



Example 2 

Using an analogous procedure to that described In Example 1, 
4-amlno-2-chlorophenyl 2-pyridyl ketone vas reacted vith 
4-chloro-6,7-dlaethoxyqulnaxoline hydrochloride to give 4-(3-chloro-4- 
(2-pyridylcarbonyl)anilino) -6, 7-dlmethoxyquinazollne dlhydrochlorlde 
salt in 45X yield, m.p. 255-258'Ci 

HUH Spectrum* 4.0 (s, 3H), 4.05 (s. 3H), 7.4 (s, IH), 7.7 (m, 2H). 8.1 
(a, 3H), 8.5 (s, IH), 8.7 (d, ill), 9.0 (s, 1H), 11.8 (s, 1H), 
Elemental Analysis: Found C, 53.1; H, 4.3j M, 11.0; 
C 22 H 17 C1N 4 0 3 2HC1 requires C, 53.5| H, 3.9| N, U.3X. 

The 4-amlno-2>cblorophenyl 2-pyridyl ketone used as a 
starting material vas obtained as follovsi- 

n-Butyl lithium (1.6V in hexane, 12.5 ml) vas added dropvlse 
to a stirred solution of 3-chloro-4-lodonltrobenzene (5.6 g) in TUP 
(150 ml) vblch had been cooled to -100 # C. The mixture vas stirred at 
-100»C for 20 minutes. A solution of pyridine-2-carboxaldehyde (2.0 
g) in THF (20 ml) vas added. The mixture vas alloved to vara to 
ambient temperature~and vas stirred for 16 hours. The mixture vas 
partitioned between diethyl ether and a saturated aqueous ammon ium 
chloride solution. The organic phase vas vashed vith brine, dried and 
evaporated. The residue vas purified by column chromatography using 
Increasingly polar mixtures of methylene chloride and ethyl acetate as 



WO 96/151 18 



PCT/GB9S/02606 



- 48 - 

eluent. There vas thus obtained l-(2-chloro-4-nltrophenyl)-l-(2- 
pyrldyl)nethanol (2.3 g). 

A mixture of the material so obtained, pyridinium 
chlorochromate (2.0 g) and methylene chloride (30 ml) vas stirred at 
ambient temperature for 3 hours. The mixture vas filtered and the 
filtrate vas evaporated. The residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethyl acetate as eluent. There vas thus obtained 
2-chloro-4-nitrophenyl 2-pyridyl ketone (1.4 g). 

A mixture of a portion (0.5 g) of the material so obtained, 
iron powder (0.5 g) and ethanol (30 ml) vas stirred and cooled In a 
salted ice-bath to 0*C. Hydrogen chloride gas vas led into the 
mixture for 5 minutes. The mixture vas stirred for 30 minutes and the 
reaction mixture vas allowed to van to 10 # C. The mixture vas 
basified by the addition of concentrated aqueous sodium hydroxide 
solution (30X) and extracted vltb ethyl acetate. The organic phase 
vas vashed with water, dried and evaporated. The residue vas purified 
by column chromatography using Increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There vas thus 
obtained 4-amino-2-chlorophenyl 2-pyridyl ketone (0.25 g)j 
NBR Spectrumt 6.1 (broad s, 2H), 6.5 (m, IB), 6.6 (d, IB), 7.3 (d, 
1H), 7.6 (m, 1H), 7.8 (m, IB), 8.0 (m, IB), 8.6 (m, IB). 

Example 3 

Using an analogous procedure to that described in Example 1, 
4>amino-2-chloropbenyl 5-tbiazolyl ketone vas reacted with 
4-chloro-6,7-dimethoxyquinasollne hydrochloride to give 4-[3-chloro-4- 
(5-thlazolylcarbonyl)anllinoJ-6, 7-dlmethoxyqulnazoline hydrochloride 
salt in 31Z yield, m.p. 254-257*0; 

NBR Spectrumt 4.02 (s, 3B), 4.09 (s, 3B), 7.32 (s, IB), 7.91 (d, 2B), 
8.14 (d, IB), 8.2 (d, IB), 6.28 (s, IB), 8.37 (d, IB), 8.93 (s, IB), 
11.3 (s, IB).' 

The 4-amino-2-chlorophenyl 5-thiazolyl ketone used as a 
starting material vas obtained as follows 

Trlethylamine (20.9 ml) vas added to a stirred mixture of 
2-cbloro-4-nitrobeuoyl chloride (30 g), N,0-dlmethylhydroxylamlne 
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hydrochloride (14.62 g) and chloroform (300 ml) and the mixture vas 
heated to reflux for 3 hours. The mixture vas cooled to ambient 
temperature, vafihed with water , dried and evaporated. The residue vas 
purified by column chromatography using methylene chloride as eluent. 
There vas thus obtained 2-chloro-N-nethoxy-N-methyl-4-nitrobenzamide. 

n-Butyl lithium (1.6M in hex an e, 3.67 ml) vas added to a 
stirred mixture of 2-trlmethylsllylthiazole (0.936 ml) and THP (50 ml) 
vhich had been cooled to -50 # C and the mixture vas stirred at that 
temperature for 1 hour. A solution of 2 -chloro-N-me thoxy- N-me thyl-4- 
nitrobensamide (1.43 g) in THP (10 ml) vas added. The mixture vas 
stirred at -30 # C for 30 minutes and stored at ambient temperature for 
16 hours. The mixture vas partitioned between ethyl acetate and 
vater. The organic phase vas vashed with water, dried and evaporated. 
The residue vas purified by column chromatography using a 1:1 mixture 
of bexane and methylene chloride as eluent. There vere thus 
obtained: - 

2-chloro-4-nitrophenyl 2-trimethylsilylthiazol-5-yl ketone (0.25 g) 
and 2-chloro-4-nitrophenyl 5-thiazolyl ketone (0.25 g). 

The materials so obtained vere recomblned. Iron povder (0.6 
g), concentrated hydrochloric acid (1 ml), vater (4 ml) and ethanol 
(40 ml) vere added and the mixture vas stirred and heated to reflux 
for 4 hours. The mixture vas cooled to ambient temperature, basified 
by the addition of 2M aqueous sodium hydroxide solution and extracted 
vith methylene chloride. The organic phase vas dried and evaporated. 
The residue vas purified by column chromatography using Increasingly 
polar mixtures of methylene chloride and methanol as eluent. There 
vas thus obtained 4-amino-2-chlorophenyl 5-thiazolyl ketone (0.15 g); 
NHR Spectrum: (CDClj) 6.59 (m 9 1H), 6.7 (d, 1H), 6.75 (d, lH) f 7.7 (d, 
1H), 8.02 (d, 1H). 

Example 4 

A mixture of 4-(4*benxoyl-3-chloroanllino)-6/7^dimethoxy- 
quinaxoline hydrochloride (0.2 g) 9 sodium borohydride (0.1 g) and 
ethanol (30 ml) vas stirred at ambient temperature for 18 hours. The 
mixture vas evaporated and the residue vas acidified by the addition 
of glacial acetic acid. The mixture vas partitioned between ethyl 
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acetate and water. Hie organic phase vas washed with water and with 
brine, dried and evaporated. The residue was triturated under a 
mixture of hexane and ethyl acetate. There was thus obtained 

*-[3-chloro-4-(o-hydroxybenzyl)anilinoJ-6,7-dimethoryquinazoline 
acetate salt (0.07 g, 35X), a. p. 159-162*C; 

NOT Spectrins 3.94 (a, 3H), 3.97 (s, 3B), 6.0 (broad s, 2B), 7.15-7.4 
(m, 6B), 7.65 (d, IB), 7.75-7.9 (m, 2H), 7.98 (d, 1H), 8.53 (s, 1H), 
9.62 (broad s, IB); 

Elemental Analysis: Found C, 62.1; H, 5.0; N, 8.8; 
C 23 H 20 C1N 3 0 3 lHeC0 2 B requires C, 62.3; H, 5.0; N, 8.7X. 

Example 5 

Using an analogous procedure to that described in Example 1, 
l-(4-anino-2-chlorophenyl)-l-(4-pyrldyl)aethanol was reacted with 
4-chloro-6,7-dimethoxyqulnazollne hydrochloride to give 4-{3-chloro-4- 
l l-hydroxy- 1- ( 4-pyridyl )methyl ) anllino) -6 , 7-dimethoxyquinaxoline 
dlhydrochloride salt in 12X yield; 

NOT Spectrum: 4.0 (s, 3B), 4.05 (s, 3H), 6.25 (s, 1H), 7.4 (s, IB), 
7.66 (d, 1H), 7.9 (m f IB), 8.0 (m, 3H), 8.55 (s, 1H), 8.85 (m, 3H), 
11.8 (s, IB); 

Elemental Analysis: Found C, 51.2; H f 4.3; H, 10.8; 
C 22 B 19 C1H 4 0 3 2BC1 1B 2 0 requires C, 51.4; B, 4.5; N, 10. 9X. 

The l-(4-amlno-2-chlorophenyl)-l-(4-pyrldyl)methanol used as 
a starting material was obtained as follows j- 

The procedures described in the portion of Example 2 which 
is concerned with the preparation of starting materials were repeated 
except that pyridine-4-carboxaldebyde was used in place of 
pyridine-2-carboxaldebyde. However over-reduction at the last stage 
meant that the expected product, 4-amino-2-chlorophenyl 4-pyridyl 
ketone, vas reduced to give l-(4-amino-2-chlorophenyl)-l- (4-pyridyl) - 
methanol in 8Z yield; 

NOT Spectrum: (CDjSOCDj ♦ CDjCOjO) 5.9 (s, 1H), 6.5 (m, IB), 6.6 (d, 
IB), 7.1 (d, IB), 7.4 (d, 2B), 8.5 (s, 2B). 
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Example 6 

Trlmethylsllyl chloride (0.25 g) and sodium Iodide (1.3 g) 
were added la turn to a stirred mixture of 

4- [3-chloro-4-(a-bydroxybenzyl)anilino] -6, 7-dinethoxyquinazollne 
acetate salt (0.5 g) and acetonltrile (20 ml) and the resultant 
mixture was stirred at ambient temperature for 2 hours. The mixture 
was partitioned between ethyl acetate and water. The organic phase 
was washed with a saturated aqueous sodium thlosulphate solution and 
with water, dried and evaporated. The solid residue was 
recrystallised from a mixture of hexane, methylene chloride and 
methanol. There was thus obtained 4-(4-benzyl-3-chloroanillno)-6,7- 
dlmethoxyqulnazollne hydrolodlde salt (0.113 g f 12X), m.p. 200-204*C; 
NHR Spectrumt 4.0 (s, 6H), 4.1 (s, 2H), 7.3 (», 6H), 7.5 (d, 1H), 7.6 
(m, 1H), 7.9 (d, 1H), 8.0 (s, IB), 8.9 (s, IB), 10.9 (s, 1H). 

Example 7 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4-amlao-2-chlorophenyl phenyl ether was reacted with 4-chloro-6,7- 
dimethoxyquinazoline hydrochloride to give 

4-(3-chloro-4-phenoxyanilino)-6 > 7-diBethoxyquinazollne hydrochloride 
salt in S6Z yield, m.p. 260-265°C; 

HMR Spectrumt 4.0 (s, 3H), 4.04 (s, 3H), 7.03 (d, 2H), 7.2 (m, 2H), 
7.42 (m, 3H), 7.75 (m, 1H), 8.08 (d, 1H), 8.43 (s, 1H). 8.9 (s, 1H), 
11.58 (s, 1H); 

Elemental analysis* Found C, 59.9| H, 4.3; N, 9.2; 
CjjHjgCUljOj 1HC1 requires C, 59.5; B, 4.3; N, 9.5X. 

The 4-amlno-2-chlorophenyl phenyl ether used as a starting 
material was obtained as follows *- 

Sodium hydride (60Z dispersion in mineral oil, 0.82 g) was 
added portlonwise to a stirred solution of phenol (1.61 g) in NHP (40 
ml) and the mixture was stirred at ambient temperature for IS minutes. 
3-Chloro-4-fluoronltrobenxene (3 g) was added and the mixture was 
heated to 140*C for 50 hours. The mixture was cooled to ambient 
temperature and partitioned between water and ethyl acetate. The 
organic phase was washed with water and with brine, dried and 
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evaporated. There was thus obtained 2-chloro-4-nitrophenyl phenyl 
ether (3.5 g). 

Ihe material so obtained vas reduced using Iron powder and 
hydrochloric acid using an analogous procedure to that described in 
the last paragraph of the portion of Example 3 which is concerned with 
the preparation of starting materials. There was thus obtained 
4- amino -2 - chlorophenyl phenyl ether in 88X yield; 

MIR Spectrum* 5.3 (broad s, 2B), 6.55 (m, 1H), 6.9 (n, 5H), 7.3 (m, 
2B). 

Example 8 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4-amino-2-chlorophenyl phenyl sulphide was reacted with 4-chloro-6,7- 
dimethoxyquinaxoline hydrochloride to give 

4-(3-chloro-4-phenylthioanilino)-6,7-dimethoxyquinazoline 
hydrochloride salt in 71X yield, m.p. 245-247*C| 

NMR Spectrum: 3.9 (s, 3H), 3.93 (s, 3H), 7.09 (d, 1H), 7.15-7.45 (m, 
6H), 7.54 <m, IB), 7.98 (d, 1H), 8.28 (s, 1H), 8.78 (s, IB), 11.43 (s, 
IB); 

Elemental Analysis. Found C, 56.9| H, 4.0| N, 8.9$ 
C 22 H 18 C1H 3 0 2 S 1HC1 0.25H 2 0 requires C, 56.9| H, 4.2| N, 9. IX. 

The 4-anino-2-chlorophenyl phenyl sulphide used as a 
starting material was obtained as follows 

Sodium hydride (60X dispersion in mineral oil, 0.82 g) was 
added portlonwise to a stirred solution of thiophenol (1.75 ml) in HHP 
(40 ml) and the mixture was stirred at ambient temperature for 15 
minutes. 3-Chloro-4-fluoronltroben2ene (3 g) was added and the 
mixture was stirred at ambient temperature for 30 hours. Water (150 
ml) vas added and the precipitate was isolated, washed with water and 
dried. There was thus obtained 2-chloro-4-nitrophenyl phenyl sulphide 
(♦.5 g). 

Hydrogen chloride gas was led during 45 minutes into a 
stirred mixture of a portion (2 g) of the sulphide so obtained, iron 
powder (1.5 g) and ethanol (150 ml). The mixture was stirred at 
ambient temperature for 2 hours. The mixture was evaporated and the 
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residue was partitioned between methylene chloride and dilute aqueous 
•odium carbonate solution. The organic phase was dried and 
evaporated. There was thus obtained 4-amino-2-chlorophenyl phenyl 
sulphide (1.58 g, 89X); 

NHR Spectrins 5.8 (broad s, 2H), 6.S7 (a, 1H), 6.8 (d, 1H), 6.99 (d, 
211), 7.14 (t, 1H), 7.27 (n, 3H). 

Example. 9 

▲ solution of potassium peroxymonosulphate (1.1 g) in water 
(20 ml) was added to a stirred mixture of 
4- (3-chloro-4-phenylthloanlllno) -6 , 7-dinethoxyquinazoline 
hydrochloride salt (0.46 g), concentrated aqueous sulphuric add (20X, 
10 ml) and ethanol (50 ml). The mixture was stirred at ambient 
temperature for 16 hours. The mixture was neutralised by the addition 
of potassium carbonate. The bulk of the ethanol was evaporated and 
the residue was partitioned between water and ethyl acetate. The 
organic phase was washed with water, dried and evaporated. The solid 
product was recrystalllsed from methanol. There was thus obtained 
4- (3-chloro-4-phenylsulphonylanilino) -6, 7-dinethoxyquinazoline (0. 275 
g, 60Z), m.p. 234-236'Ci 

NHR Spectrum: 3.94 (s, 3H), 3.98 (s, 3B), 7.24 (s f 1H), 7.55 (m, 3B), 
7.75 (m, 211), 7.83 (s, 1H), 7.91 (d, 1H), 8.1 (m, IB), 8.22 (d, IB), . 
8.58 (s, IB), 9.73 (s, 1H); 

-Elemental Analysis: Found C, 56.8; B, 4.3; N, 8.8; 
C 22 B 18 C1H 3 0 4 S 0.5B 2 0 requires C, 56.8; B, 4.1; N, 9.0X. 

Example 10 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4-amino>2-chlorophenyl l-methylialdazol-2-yl sulphide was reacted with 
4-chloro-6,7-dimethoxyquinaaollne hydrochloride to give 4-[3-chloro-4- 
( l-methyllmldazol-2-ylthio)anillno|-6, 7-dinethoxyquinazollne 
dlhydrochlorlde salt in 71X yield, m.p. 244-246*0; 
HUB Spectrum. 3.85 (s, 3H), 4.0 (s, 3B), 4.07 (s, 3H), 7.21 (d, IB), 
7.45 (s, IB), 7.7 (s, IB), 7.9 (m, 28), 8.2 (d, IB), 8.6 (s, IB), 8.9 
(s, IB), 11.9 (broad s, IB); 
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Elemental Analysis: Pound C, 46.5i B, 4.2| N, 13.5, 
C 20 H 18 C11, 5 0 2 S 21101 1B 2° require* C, 46.3| B, 4.3; H. 13.51. 

The 4-amino-2-chloropheoyl l-methylimidazol-2-yl sulphide 
used as a starting naterlal vas obtained as follows t- 

Osing an analogous procedure to that described In the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobenzene vas 
reacted with l-methyl-2-i»idasolethiol to give 2-chloro-4-nltrophenyl 
l-netbyllmldazol-2-yl sulphide in 87X yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials, there was thus obtained 4-amino-2-chlorophenyl 
l-methyllaldazol-2-yl sulphide in 88Z yield. 

11 



Using an analogous procedure to that described in Example 1, 
4-amino-2-chlorobenzanilide was reacted with 4-chloro-6,7- 
dlmethoxyquinazoline hydrochloride to give 4-|3-chloro-4-(H- 

phenylcarbamoyl)anillnoJ-6,7-dimethoxyquinasoline hydrochloride salt 
in 71X yield, m.p. >260*C; 

HHR Spectrum, 4.01 <s, 38), 4.05 (s, 3H), 7.1 (m, W), 7.35 (m, 3H), . 
7.72 (., 3K), 7.85 (m, 1H), 8.05 (s. 1H), 8.39 (s, IB), 8.9 (s, 1H), 
10.5 (s, IB), 11.5 (s, IB). 

The 4-amlno-2-chlorobenzanllide used as a starting material 
was obtained as follows :- 

Aniline (0.995 ml) vas added to a solution of 2-chloro-4- 
nitrobensoyl chloride and the mixture vas stirred and heated to reflux 
for 16 hours. The mixture was cooled to ambient temperature and the 
precipitate was Isolated, washed with toluene and dried. There was 
thus obtained 2-chloro-4-oltrobenzanllide (2.84 g, 94X). 

JJsing an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the 
preparation of starting materials, the benzanlllde so obtained was 
reduced with stannous chloride to give 4-amino-2-chlorobenianllide in 
13Z yield; 
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NHR Spectra. 5.72 (., 2B), 6.54 (s, IB). 6.6* (d, IB). 7.04 («. IB), 
7.28 (m, 3H). 7.66 (d, 2H), 10.0 (s, IH). 
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Oslng an analogous procedure to that described In Example 1, 
4-aaino-H-phenylbeiuenesulpbonanlde vas reacted vita 4-chloro-6, 7- 
dimethoxyquinaxoline hydrochloride to give 6,7-dlnethoxy-4-|4-(N- 
phenyl8ulpha«oyl)aalli n oJquln«oll n e hydrochloride salt In 95X yield, 
■.p. 252-255*C (decomposes); 

MHR Spectrum, 3.9 (s, 3H), 4.0 (s, 3B), 7.0 (m, IB), 7.2 (m, 4B). 7.4 
(s. 1H). 7.9 (m. 4H), 8.4 (s. IB), 8.9 (s. IB), 10.3 (s, IH), 11.6 (s, 
IB). 



13 



Oslng an analogous procedure to that described In Example 1, 
5-amlno-2-tolyl 2-pyridylmethyl ether vas reacted vith 4-chloro-6,7- 
dlmethoxyqulnaxoline hydrochloride to give 6.7-dlmetbnxy-4-[3-methyl- 
4- (2-pyridylmethoxy ) anllino J qulnatoline dlhydrochlorlde salt in 60Z 
yield, m.p. 239-241«C| 

Mtt Spectrum: 2.31 (s. 3B), 3.99 (s, 3B). 4.01 (s, 3B), 5.34 (s, 2B). 

7.11 (d, IB), 7.36-7.57 (m t 4B), 7.73 (d, IB), 8.04 (m, IB), 8.28 (s, 

IB), 8.67 (d, IB), 8.78 (s, IB), 11.32 (s, IB)} 

Elemental Analysis* Found C, 55.5; B, 5.4, N, 11.0, 

C 23 H 22 H 4°3 2HC1 1H 2° C, 56.0, B, 5.3, N, 11.4X. 

The 5-amlno-2-tolyl 2-pyrldylmethyl ether used as a starting 

material vas obtained as follovst- 

Sodlum hydride (601 dispersion In mineral oil, 1.24 g) vas 

added to a solution of 2-pyrldylmethanol (2.49 ml) In MNP (100 ml) and 
the mixture vas stirred at ambient temperature for 15 minutes. 
2-Pluoro-5-nltrotoluene (4 g) vas added and the mixture vas heated to 

140 # C for 2.5 hours. The mixture vas cooled to ambient temperature, 
poured Into vater (300 ml) and stirred for 30 minutes. The 
precipitate vas Isolated, washed vith vater and dried. The material 
so obtained vas purified by column chromatography using increasingly 
polar mixtures of methylene chloride and methanol as eluent. There 
vas thus obtained 5-nitro-2-tolyl 2-pyridylmethyl ether (1.61 g, 26*), 
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HMR Spectrum: 2.32 (s, 3B). 5.35 (s, 2B), 7.21 (d, IB), 7.35 <m, IB), 
7.55 (d, IB), 7.85 (o f IB), 8.09 (m, IB), 8.1 (s, IB), 8.6 (m, 1H). 

The material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There vas thus obtained 5-aaino-2-tolyl 2-pyrldylaethyl 
ether in 97Z yield; 

HBR Spectrum* 2.09 <s, 3H) f 4.61 <s, 2H>, 5.0 (s, 2B), 6.32 (m, IB). 
6.42 (d. IB), 6.67 <d f IB). 7.31 (m, IB), 7.50 <d, IB), 7.81 (m, IB). 
8.54 (m, IB). 

Example 14 

Osing an analogous procedure to that described in Example 1 
except that the reaction mixture vas heated to reflux for 6 hours, 
4-amino-2-chlorophenyl 3- fury la ethyl ether vas reacted with 
4-chloro-6,7-dlaethoxyqulnaxollne hydrochloride to give 4-(3-chloro-4- 
(3.furylmethoxy)anllino)-6,7-dlmethoxyqulnaxoline hydrochloride salt 
in 79Z yield, m.p. 244-246*C| 

MBR Spectrum: 4.0 (s. 3B), 4.04 (s, 3B), 5.12 (s, 2B), 6.58 (d, IB), 
7.33 (s, IB). 7.37 (d. IB), 7.65 (m, 1H), 7.68 (m, IB), 7.82 (m, 2B), 
8.28 (s, IB), 8.82 (s, IB), 11.32 (s, IB); 
Elemental Analysis: Found C, 55.9; B, 4.2; N, 9.3; 
C 21 B 18 C1H 3 0 4 1BC1 O.^O requires C, 55.8; B, 4.3; M, 9.3X. 

The 4-amino-2-chlorophenyl 3-furylmethyl ether used as a 
starting material vas obtained in 17Z yield from 
3-chloro-4-fluoronitrobenzene using analogous procedures to those 
described in the portion of Example 13 which is concerned with the 
preparation of starting materials. The required material gave the 
folloving NMB chemical sbeft data: 4.82 (s, 2B), 4.9 (s, 2B), 6.45 (a, 
IB), 6.52 (d, IB), 6.61 (d, IB), 6.9 (d. IB), 7.65 (s, IB), 7.7 (s, 
IB). 

Example 15 

Using an analogous procedure to that described in Example 1 
except that the reactants vere stirred and unless otherwise stated 
heated to reflux for 16 hours, the appropriate aniline vas reacted 
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with 4-chloro-6, 7-diaethoxyquinazollne hydrochloride to give the 
coapounds described in Table I. 



Table I 




X— Q 



OMe 



OMe 



| Example 15 


<*\ 
o 


Z 


Q 


Yield 


a.p. 


| Coapound Ho. 








<*> 


CO 


I i a 


3-chloro 


CO 


4-chlorophenyl 


78 


247-249 | 


1 2 b 


3-chloro 


CO 


4-fluorophenyl 


37 


2S3-255 | 


1 3 C 


3-chloro 


CO 


3-cyanophenyl 


10 


135-137 | 


1 * d 


3-chloro 


CO 


3-pyridyl 


39 


185-188 | 


1 5 e 


3-chloro 


CO 


2-furyl 


73 


ND | 


1 6 £ 


3-chloro 


CO 


2-thienyl 


71 


270-272 | 


1 7« 


3-chloro 


CO 


3-thienyl 


28 


ND | 


1 8* 


3-chloro 


CO 


2-thiaxolyl 


72 


ND | 


9 1 


3-chloro 


CO 


2-lmidazolyl 


57 


ND | 
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| Example IS 
| Compound Ho. 


t R2 >n 


X 


Q 


Yield m.p. 
<*) CC) 


| 10* 


3-chloro 


CB(OB) 2-pyridyl 


63 220-223 | 


1 H k 


3-chloro 


0 


3-chlorophenyl 


52 242-244 | 


1 12 1 


3-chloro 


0 


2-pyridyl 


81 255-260 | 
i decoamoses \ 1 


| 13» 


3-chloro 


S 


2-tolyl 


88 >250 | 


| 14 n 


3-cbloro 


S 


2-pyridyl 


64 245 | 
(decomposes) J 


| 15° 


3-chloro 


S 


3-Betbylpyrid- 
2-yl 


18 ND | 


| 16P 


3-chloro 


S 


2-imidaxolyl 


61 230-235 | 
(decomposes) | 


| 17« 


3-chloro 


S 


2-thlenyl 


80 >250 | 


1 lA r 
I IB 


3-cbloro 


S 


2-thlazolyl 


85 246-248 | 


| 19* 


hydrogen 


OCHj 


phenyl 


49 267-269 | 


1 20* 


2-fluoro 


OCH 2 


2-pyridyl 


37 203-205 | 


21 u 


3-chloro 


OCH 2 


2-pyridyl • 


71 237-239 | 
(decomposes) | 
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| Exaaple 15 
| Compound Ho. 


<*\ 


Z 


Q 


Yield a. p. 
(X) CC) 


| 22* 


3-chloro 


OCH- 


2-furyl 


55 


237-240 | 
(decomposes) | 


1 23 v 


3-chloro 


0CH 2 


2-thienyl 


AO 


225-227 1 


| 24* 


3-chloro 


0C8 2 


1-nethyl- 
ialdazol-2-yl 


69 


247-249 | 
(decomposes) J 


| 25* 


3-chloro 


CO 


2-oxazolyl 


86 


>250 | 


| 26 z 


3-chloro 


NHS0 2 


phenyl 


51 


>250 | 


| 27 M 


3-chloro 


COMB 


2-pyridyl 

WW w 


70 


>250 | 


| 28 bb 


3 -methyl 


OCH, 
2 


2-thiuolyl 


63 


248-250 | 


| 29 cc 


3-nethyl 


OCHj 


1-sethyl- 
iaiduol-2-yl 

w 


71 


238-239 -| 
(decoaposes) | 


| 30 dd 


3-aethyl 


OCH 2 


4-aethylpyrid- 
2-yl 


47 


231-233 | 


| 31 ee 


3-fluoro 


OCHj 


2-pyridyl 


15 


236-238 | 


| 32" 


3 -methyl 


OCH 2 


4-chloro- 
pyrld-2-yl 


41 


ND | 


| 33«« 


3-aethyl 


OCHj 


4-methoxy- 
pyrid-2-yl 


9 


179-183 | 
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| Exanple IS 
| Compound No. 


(H 2 ) a 


X 


Q 


Yield 
(*) 


B.p. 

CC) 


1 34 th 


3-netbyl 


OCH 2 


6-oethyl- 
pyrid-2-yl 


29 


240-242 | 


| 35" 


2,5-di- 
fluoro 


0CH 2 


2-pyridyl 


40 


214-216 | 


| 36" 


2- fluoro- 

3 - methyl 


OCHj 


-2-pyrldyl 


40 


>240 | 


1 37 tt 


2,3-di- 
fluoro 


0CH 2 


2-pyridyl 


21 


246-248 | 



Notes 

The numerical location of the (R 1 ) n group, where present, is 
indicated relative to the inlno (NH) group, for example Compound No. 1 
is 4- J 3-chloro-4- (4-chlorobenzoyl ) anilino) -6 , 7-dimethoxyqulnazoline 
hydrochloride salt. 

The abbreviation NO means 'not determined'. 

a. The product vas obtained as a hydrochloride salt and gave the 
following NMR datat- 4.03 (s. 3H), 4.06 (s, 3H), 7.36 (s, 1H), 7.68 
(m, 3H), 7.78 (m, 1H), 7.98 <m, 1H), 8.17 (d, 1H), 8.28 (s, 1H). 8.93 
(s f 1H), 11.23 (s, 1H). 

The 4-amino-2,4'-dichlorobenzophenone used as a starting 
material was obtained from 2-cbloro-4-nltrobenaoic acid using an 
analogous procedure to that described in the portion of Example 1 
which is concerned with the preparation of starting materials except . 
that chlorobenaene vas used in place of benzene. 

b. The reaction mixture was heated to reflux for 4 hours. The 
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product was obtained as a hydrochloride salt and gave the following 
NMR data:- 4.0 (s, 3B). 4.1 (s, 3H), 7.4 (m, 3H), 7.6 (d, IB), 7.9 (■, 
2B), 8.0 (m, 1H), 8.2 (s, IB), 8.5 (s, IB). 9.0 (s f 1H), 11.5 (s, 1H). 

The 4-aaino-2-chloro-4 '-fluorobenzophenone used as a starting 
material was obtained froa 2-chloro-4-nitrobenzolc add using an 
analogous procedure to that described in the portion of Example 1 
which is concerned with the preparation of starting materials except 
that fluorobenzene was used in place of benzene. 

c. The product was purified by column chromatography using a 20:3 
mixture of methylene chloride and methanol as eluent. The product 
gave the following NBR data*- 3.95 (s. 3H), 4.05 (s, 3H), 7.3 («, IB), 
7.6 (d, IB). 7.8 (t, IB). 7.9 (s, IB), 8.05 (m. 2B). 8.2 (., 2B), 8.6 
(s, IB), 9.8 (s, IB). 

The 4-amino-2-chloro-3'-cyanobenzophenone used as a starting 
material was obtained from 3-chloro-4-iodonitrobenxene and 
3-cyanobenzaldehyde using analogous procedures to those described in 
the portion of Example 2 which is concerned with the preparation of 
starting materials. 

d. The product was obtained as a dlhydrochlorlde salt, monohydrate 
and gave the following NBR data*- 3.9 (s, 3B), 4.0 (s, 3B), 7.4 (s, 
IB), 7.7 (m, 2B), 8.0 (d, 1H), 8.2 (d, 2H), 8.6 (s. IB). 8.9 (m, 2B). 
9.0 (s, 1H), 11.9 (s, IB). 

The 4-anlno-2-chlorophenyl 3-pyrldyl ketone used as a starting 
material was obtained from 3-chloro-4-lodonitrobenzene and 
pyridine-3-carboxaldebyde using analogous procedures to those 
described in the portion of Example 2 which is concerned with the 
preparation of starting materials. 

e. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
KMH data*- 4.05 (s, 3B), 4.08 (s, 3B), 6.8 (m, IB), 7.29 (d, IB), 7.38 
(s, IB), 7.75 (d. 1H), 7.97 (m, IB), 8.18 (d, 2B), 8.39 (s, IB), 8.96 
(s, IB), 11.49 (s, IB). • — 

The 4-amino-2-chlorophenyl 2-furyl ketone used as a starting 
material was obtained as follows t- 

n-Butyl lithium (1.6H in hexane, 2.95 ml) was added dropwlse to 
a stirred solution of furan (0.18 ml) in TBP (50 ml) which had been 
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cooled to -65*C and the mixture vas stirred at that temperature for 1 
hour. A solution of 2-chloro-N-methoxy-N-methyl-4-nitrobenzamide (0.5 
g) in THF (20 ml) vas added dropvise and the mixture vas stirred at 
-65 # C for 90 minutes. The mixture vas alloved to van to 0*C. A 
saturated aqueous ammonium chloride solution vas added and the mixture 
vas extracted vith methylene chloride. The organic phase vas washed 
vith vater, dried (BgS0 4 ) and evaporated. The residue vas purified by 
column chromatography using a It 4 mixture of hexane and methylene 
chloride as eluent. There vas thus obtained 2-chloro-4-nitrophenyl 
2-furyl ketone (0.5 g). 

Hydrogen chloride gas vas bubbled into a stirred mixture of 
2-chloro-4-nltrophenyl 2-furyl ketone (0.5 g), iron povder (0.6 g) and 
ethanol (50 ml) vhich had been cooled to approximately 5*C until the 
exothermic reaction ceased. The mixture vas stored at 5 # C for 16 
hours, basifled by the addition of 2H aqueous sodium hydroxide 
solution and extracted vith methylene chloride. The mixture vas dried 
(MgS0 4 ) and evaporated to give 4-amlno-2-chlorophenyl 2-furyl ketone 
(0.1 g); 

NMR Spectrum* 6.06 (s, 2H) f 6.54 (n, IB), 6.66 (d f IB), 6.69 (m, 11), 
7.10 (d, IB), 7.32 (d, 1H), 8.01 (d, 1H). 

f. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt and gave the following * 
NMR data 4.01 (s, 3H), 4.07 (s, 3H), 7.3 (m, 1H), 7.4 (s, 1H), 7.56 
(m, 1H), 7.73 (d, 1H), 8.0 (m, 1H), 8.2 (m, 2H), 8.48 (s, 1H), 8.98 
(s, 1H), 11.64 (s, IB). 

The 4-amino-2-chlorophenyl 2-thienyl ketone used as a starting 
material vas obtained using analogous procedures to those described in 
Mote e. immediately above except that thiophene vas used in place of 
fur an. 

g. The product gave the folloving NMR datai- 4.04 (s, 3H), 4.06 
(s, 3H), 7.38 (s, 1H), 7.53 (m, IB), 7.67 (d, IB), 7.74 (m, 1H), 7.95 
(m,-lH), 8.15 (m, 2B), 8.32 (s, IB), 8.93 (s, IB), 11.28 (s, 1H). 

The 4-anlno-2-chloropbenyl 3-thlenyl ketone used as a starting 
material vas obtained as follows:- 

n-Butyl lithium (1.6B in hexane, 3.84 ml) vas added dropvise to 
a solution of 3-bromothiophene (1 g) in hexane (10 ml) vhich had been 
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cooled to -48 # C. THP (1 nl) vas added and the mixture vas stirred at 
-48*C for 15 minutes . Hexane (20 ml) vas added and the mixture vas 
stirred and allowed to vara to ambient temperature. A solution of 
2-chloro-N.methoxy-N-methyl-4-nitroben2amide (1.5 g) in THP (2 ml) vas 
added and the mixture vas stlred at ambient temperature for 16 hours. 
The mixture vas partitioned between ethyl acetate and vater. The 
organic phase vas vashed with vater, dried (MgS0 4 ) and evaporated. 
The residue vas purified by column chromatography using a 2s 1 mixture 
of hexane and methylene chloride as eluent. There vas thus obtained 
2-chloro-4-nitrophenyl 3-thienyl ketone (0.13 g). 

The material so obtained vas reduced using iron povder and 
hydrochloric acid using an analogous procedure to that described in 
the last paragraph of the portion of Example 3 which is concerned with 
the preparation of starting materials. There vas thus obtained 
4-amino-2-chlorophenyl 3-thienyl ketone in 82X yield; 
NHR Spectrumt 6.56 (m, 1H), 6.68 (d, 1H), 7.24 (d, 1H), 7.42 (m f 1H), 
7.64 (n, 1H), 8.01 (m, 1H). 

h. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt containing 0.8 
equivalents of vater and it gave the folloving NHR data:* 4.M (s, 
3H) f 4.18 (s, 3H), 7.59 (s, lH) f 8.0-8.14 (m, 2H), 8.28 (d f 1H), 8.33 
(d f IB), 8.48 (d, 2H) f 9.09 (s, 1H), 11.62 (s, 1H). 

The 4-aaino-2-chlorophenyl 2-thiazolyl ketone used as a 
starting material vas obtained as follows:- 

Using analogous procedures to those described in Note e. above, 
2-chloro-N-nethoxy-N-methyl-4-nltrobenzamlde vas reacted with thiaxole 
and the ketone so obtained vas reduced vith iron povder and hydrogen 
chloride gas. Over-reduction occurred and the material obtained vas 
1- ( 4-amino- 2 -chlorophenyl ) - 1- ( 2- thiaxolyl ) methanol . 

A mixture of this material (0.3 g) v manganese dioxide (0.433 g) 
and chloroform (50 ml) vas stirred at ambient temperature for 16 
hours. The mixture vas filtered and evaporated. There vas thus 
obtained 4-amino-2-chloropbenyl 2-thiazolyl ketone (0.13 g); 
NMH Spectrumt 6.30 (s, 2H), 6.56 (m f 1H), 6.69 (d f IB), 7.84 (d t 1H), 
8.14 (m, 2H). 

1. The reaction mixture vas heated to reflux for 3 hours. The 
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product was obtained as a hydrochloride salt containing 0.2 
equivalents of vater. The material gave the following HMR data:- 4.02 
(8, 3H), 4.03 (s, 3B), 7.4 (a, IB), 7.45 (s, 2H), 7.88 (a, 2B), 8.08 
(d, IB), 8.34 (s, IB), 8.94 (s, IB), 11.4 (s, 1H). 

The 4-aalno-2-chlorophenyl 2-lmldazolyl ketone used as a 
starting material vas obtained as follows :- 

A mixture of imidazole (12.81 g), tri ethyl orthoformate (133 
ml) and 4-toluenesulphonlc acid (1 g) vas stirred and heated to 130*C 
for 3 hours. The mixture vas stored at ambient temperature for 16 
hours. The tri ethyl orthoformate vas evaporated and the residue vas 
distilled under vacuum to give imidazole- 1-carboxaldehyde diethyl 
acetal (3.44 g). 

n-Butyl lithium (1.6H in hexane, 12.6 ml) vas added dropvlse to 
a stirred solution of the diethyl acetal (3.44 g) in THP (100 ml) 
vhich had been cooled to -48 # C. The mixture vas stirred at -48*C for 
30 minutes. A solution of 2-chloro-N-methoxy-N-methyl-4-nltro- 
benz amide (4.5 g) in THP (10 ml) vas added and the mixture vas stirred 
at ambient temperature for 4 hours. The mixture vas partitioned 
between ethyl acetate and 2H aqueous hydrochloric acid. The organic 
phase vas washed vith 2H aqueous hydrochloric acid. The aqueous 
extracts vere combined, neutralised by the addition of 2H aqueous 
sodium hydroxide solution, and extracted vith methylene chloride. The 
organic phase vas dried (MgS0 4 ) and evaporated. There vas thus 
obtained 2-chloro-4-nitropbenyl 2-imidazolyl ketone (0.8 g). 

A mixture of the material so obtained, iron powder (1.6 g), 
ferrous sulphate (0.4 g) and vater (10 ml) was stirred and heated to 
reflux for 3 hours. The mixture was cooled to ambient temperature and 
extracted with ethyl acetate. The organic phase was dried (MgS0 4 ) and 
evaporated to give 4-amino-2-cblorophenyl 2-lmidazolyl ketone (0.46 

8); 

HMR Spectrum: 6.12 (s, 2H), 6.53 (m, 1H), 6.68 (d, IB), 7.18 (s, IH), 
7.42 (s, IH), 7.64" (d, IB), 13.2 (s, IH). 

J. The reaction mixture was heated to reflux for 2 hours. The 
product was obtained as a dihydrochlorlde salt and gave the following 
NHB data:- 3.9 (s, 3H), 4.0 (s, 3B), 6.2 (s, IH), 7.4 (s, IB), 7.5-7.8 
(m, 3H), 7.9 (d, IH), 8.1 (t, IB), 8.3 (s, IB), 8.6 (d, IH), 8.9 (s. 
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IB), 11.7 (s, IB). 

The l-(«-a»ino-2-chloropheiiyl)-l-(2-p 7 ridyl)i«ethanol used as a 
starting material vas obtained la 681 yield by the reaction of 
4-a«ino-2-chlorophenyl 2-pyridyl ketone, iron powder end hydrogen 
chloride gas using an analogous procedure to that described In the 
last paragraph of the portion of Exaaple 2 which Is concerned with the 
preparation of starting tutorials. 

k. The product was obtained as a hydrochloride salt and gave the 
following Mffi data,- 4.0 (s, 3H), 4.05 (s, 3B), 6.95 <n. IB), 7.05 (t, 
IH), 7.2 <», IB), 7.4 (a, 3B), 7.8 (a, IH), 8.1 (d. IB), 8.4 (., 1H). 
8.9 (s, IB), 11.5 (s, IB). 

The 4-anino-2-cbloropbenyl 3-chlorophenyl ether used as a 
starting material was obtained using analogous procedures to those 
described In the portion of Exaaple 7 which Is concerned with the 
preparation of starting naterials except that 3-chlorophenol was used 
in place of phenol. 

I. The product was obtained as a hydrochloride salt containing 0.5 
equivalents of water and gave the following NHR data:- 4.01 (s, 3B), 
♦.04 (., 3B). 7.15 (a. 2B), 7.35 (s, IB), 7.41 (d, IB), 7.76 («, IB), 
7.91 (., IB), 8.01 (d, IB). 8.14 (., IB), 8.37 (s. IB). 8.89 (s, IB), 

II. 48 (broad s. IB). 

The 4-andno-2-ehlorophenyl 2-pyridyl ether used as a starting 
material was obtained using analogous procedures to those described in 
the portion of Exaaple 7 which is concerned with the preparation of 
starting naterials except that 2-hydroxypyridine vas used in place of 
phenol. 

n. The reaction nixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
BBR data:- 2.37 (s. 3B), 4.0 (s, 3H), 4.02 (s, 3B). 6.4 (d, IB), 7.3 
(a, 5B), 7.45 (a, IB), 7.67 (a, IB), 8.03 (d, IB), 8.29 (s, IB). 8.88 
(s, IB). 11.32 (s. IB). 

The 4-aaino-2-cblorophenyl 2-tolyl sulphide used as a starting 
material was obtained as follows :- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Exaaple 8 which is concerned with the 
preparation of starting naterials, 3-chloro-4-fluoronitrobenxene was 
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reacted with 2-toluenethiol. The reaction mixture was partitioned 
between ethyl acetate and water. The organic phase was dried (BgSO^) 
and evaporated to give 2-chloro-4-nltrophenyl 2-tolyl sulphide in 31X 
yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amino-2-chlorophenyl 2-tolyl 
sulphide In 181 yield. 

n. The product was obtained as a dihydrochlorlde salt and gave the 
following NMR datas- 4.01 (s, 3B) 9 4.06 (s, 3B), 7.09 (d, IB), 7.20 
(m, IB), 7.43 (s, IB), 7.51 (a, IB), 7.79 (d, IB), 7.94 (m, IB), 8.24 
(d, IB), 8.43 (m, IB), 8.57 (s, IB), 8.96 (S, IB), 11.84 (s, IB). 

The 4-amino-2-chlorophenyl 2-pyridyl sulphide used as a 
starting material was obtained using analogous procedures to those 
described in the portion of Example 8 which is concerned with the 
preparation of starting materials except that 2-pyrldlnethiol was used 
in place of thlophenol. 

o. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt containing 0.2 
equivalents of water. The product gave the following NMR datas- 2.37 
(s, 3B), 4.0 (s, 3B), 4.05 (s, 3B), 7.15 (m, IB), 7.37 (s, IB), 7.64 
(m, IB), 7.67 (d, IB), 7.83 (m, IB), 8.12 (d, IB), 8.18 (m, IB), 8.36 
(s, IB), 8.93 (s, IB), 11.43 (s, IB). 

The 4-amino-2-chlorophenyl 3 -me thy lpyr id- 2 -yl sulphide used as 
a starting material was obtained as follows i- 

A mixture of 2-hydroxy-3-methylpyridine (2 g), phosphorus 
pentasulphide (8.97 g) and pyridine (60 ml) was stirred and heated to 
reflux for 4 hours. The mixture was poured into water and extracted 
with ethyl acetate. The organic phase was washed with water, dried 
(MgSO^) and evaporated to give 3-methyl-2-pyridine thiol (0.87 g). 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of - starting materials, 3-chloro-4-fluoronitrobenzene was 
reacted with 3-methyl-2-pyridlnethiol to give 2-chloro-4-nitrophenyl 
3-methylpyrid-2-yl sulphide in 50* yield. 
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The material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Bxaaple 3 which is concerned with the preparation of starting 
■ate rials. There was thus obtained 4-amino~2-chlorophenyl 
3-methylpyrld-2*yl sulphide in 3 IX yield. 

p. Ihe product was obtained as a dibydrochlorlde salt containing 
one equivalent of water. Ihe product gave the following HUB dates. 
4.0 <s, 3H), 4.04 <s, 3H), 7.28 (d, 1H), 7.42 (s, 1H), 7.72 (s, 2B), 
7.89 (., IB), 8.17 (d, IB), 8.56 <s, 1H), 8.89 (s, IB), 11.85 (broad 
s, 1H). 

The 4-aaino-2-chlorophenyl 2-lmldaxolyl sulphide used as a 
starting naterial was obtained as followst 

Using an analogous procedure to that described In the first 
paragraph of the portion of Bxaaple 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobensene was 
reacted with 2-imldaxolethlol to give a precipitated solid which was 
partitioned between methylene chloride and 2H aqueous sodlua hydroxide 
solution. The aqueous phase was acidified by the addition of a 
concentrated (20X) aqueous citric acid solution and the precipitate 
was Isolated and dried. The material vas recrystalllsed from a 
mixture of hexane and ethyl acetate to give 2<chloro-4-nltrophenyl 
2-lmldazolyl sulphide In 13X yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials except that a saturated aqueous sodium bicarbonate solution 
was used In place of 2H aqueous sodium hydroxide solution to baslfy 
the reaction mixture. There was thus obtained 4-amino-2-chlorophenyl 
2-imiduolyl sulphide in 48Z yield. 

q. The reaction mixture was heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt and gave the following 
MHR datai- 3.98 (s, 3B), 4.0 (s, 3B), 6.93 (d, IB), 7.28 (n, IB), 7.35 
(s, IB), 7.56 (m, IB), 7.68 (m, IB), 7.95 (m, 1H), 7.99 (d, IB), 8.32 
(8, IB), 8.84 (s, IB), 11.45 (s, IB). 

The 4-amino-2-chlorophenyl 2-thienyl sulphide used as a 
starting material was obtained as follows:- 
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Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronltrobenzene was 
reacted with 2-thlophenethiol to give 2 -chloro-4-nitro phenyl 2-thlenyl 
sulphide in 322 yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the lest paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials to give 4-amino-2-chlorophenyl 2-thlenyl sulphide in 27Z 
yield. 

r. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
NMR datat- 4.04 (s f 3H) f 4.08 (s f 3H) f 7.38 (s, IB), 7.76 <d, IH), 
7.78 (s, lH) f 7.85 (d, IB), 7.94 (m f IB), 8.27 <d, lH) f 8.38 (s, IB), 
8.94 (s, 1H), 11.44 (s, IB). 

The 4-amino-2-chlorophenyl 2-thlaxolyl sulphide used as a 
starting material was obtained as follows x- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronltrobenzene was 
reacted with 2-thlazolethiol to give a precipitated solid which was 
partitioned between ethyl acetate and water. The organic phase was 
dried (HgSO^) and evaporated to give 2-chloro-4-nitrophenyl 
2-thiazolyl sulphide in 26X yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amino-2-chlorophenyl 2-thiazolyl 
sulphide in 51X yield. 

s. The product was obtained as a hydrochloride salt and gave the 
following NHR datat- 4.0 (s, 3H), 4.02 (s, 3H), 5.18 <s, 2H), 7.14 (d, 
IE), 7.3 (s 9 IB), 7.48 (m, 2B) 9 8.2 (s, IB), 8.75 (s, IB), 11.15 (s, 
IB). 

The 4-benzyloxyaniline used as a starting material was obtained 
from 4-fluoronltrobenzene and benzyl alcohol using analogous 
procedures to those described in the portion of Example 13 which is 
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concerned with the preparation of starting materi al s, 
t. The reaction mixture was heated to reflux for 3 hours. The 
precipitate was dissolved in water and the solution was washed with 
ethyl acetate. The aqueous solution was baslfled by the addition of 
2B aqueous sodium hydroxide solution and extracted with ethyl acetate. 
The organic phase was dried (BgS0 4 ) and evaporated. The residue was 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. The product so obtained 
contained 0.5 equivalents of water. 

The 4-amino-3-fluorophenyl 2-pyrldylmethyl ether used as a 
starting material was obtained as follows i- 

A mixture of 3-fluoro-4-nltrophenol (3.1* g), 2-pyrldylmethyl 
chloride (3.28 g), potassium carbonate (5.52 g) and DMP (20 ml) was 
stirred at ambient temperature for 16 hours. The mixture was 
partitioned between ethyl acetate and water. The organic phase was 
washed with water, dried (HgS0 4 ) and evaporated. The residue was 
purified by column chromatography using increasingly polar mixtures of 
bexane and ethyl acetate to give 3-fluoro-4-nitrophenyl 
2-pyrldylmethyl ether (0.86 g). 

A mixture of the material so obtained, ethyl acetate (25 ml) 
and 10X palladium-on-carbon catalyst (0.08 g) was stirred under an 
atmosphere of hydrogen gas for 5 hours. The mixture was filtered and 
evaporated. The residue was purified by column chromatography using 
increasingly polar mixtures of hexane and ethyl acetate as eluent. 
There was thus obtained 4-aalno-3-fluorophenyl 2-pyridylmethyl ether 
(0.32 g)} 

HMR Spectrum: 4.6 (broad s, 2H), 5.0 (s, 2B), 6.7 (m, 3B), 7.3 (m, 
IB), 7.5 (d, IB), 7.8 (m, 1H), 8.6 (d, IB). 

u. The reaction mixture was heated to reflux for 5 hours. The 
product was obtained as a dihydrochloride salt containing one 
equivalent of water. The product gave the following NHR data:- 4.0 
(S, -3B), 4.0* (s, 3B), 5.42T«. 2B), 7.37 (d, IB), 7.40 (s, IB), 7.56 
(m, IB), 7.69 (m, IB), 7.75 (d, IB), 7.93 (d, IB), 8.09 (m, IB), 8.*5 
(s, IB), 8.71 (d, IB), 8.84 (s, IB), 11.64 (broad s, IB). 

The 4-amino-2-chlorophenyl 2-pyrldylmethyl ether used as a 
starting material was obtained as follows:- 
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2-Pyrldlneaethanol (3.7 ml) vas added to a stirred suspension 
of sodium hydride (80X dispersion in mineral oil, 1.38 g) in HHP (70 
ml) and the mixture vas stirred at ambient temperature for 15 minutes. 
3-CUoro-4-fluoronitrobenzene (6.73 g) vas added portlonvise and the 
mixture vas stirred at ambient temperature for 20 hours. Water (175 
ml) vas added and the precipitate vas isolated, vashed with water and 
vith hexane and dried. There vas thus obtained 2 - chloro- 4-ni trophenyl 
2-pjrridylmethyl ether (8.06 g), m.p. 141-144*C. 

A mixture of a portion (2.95 g) of the material so obtained, 5X 
platinum-on-carbon catalyst (0.15 g) and ethanol (200 ml) vas stirred 
under an atmosphere of hydrogen for 5 hours. The mixture vas filtered 
and the filtrate vas evaporated to give 4-amino-2-chlorophenyl 
2-pyridylmethyl ether (2.48 g) which was used without further 
purification. 

v. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt containing 0.25 
equivalents of water and gave the following NMR datat- 4.0 (s, 3H), 
4.01 (s, 3H), 5.21 (s, 2H). 6.49 (m, 1H), 6.65 (d, 1H). 7.34 (s, 1H), 
7.41 (d, IB), 7.65 (m, 1H), 7.72 (d. 1H), 7.83 (d, 1H), 8.29 (s, 1H), 
8.83 (s, 1H), 11.33 (broad s, IB). 

The 4-amino-2-chlorophenyl furfuryl ether used as a starting 
material was obtained using analogous procedures to those described in 
Note u. immediately above except that 2-furylmethanol was used in 
place of 2-pyridinemethanol. 

w. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt containing 0.2 
equivalents of water and gave the following NMR datat- 4.03 (s, 3B), 
4.05 (s, 3B), 5.48 (s, 2B), 7.08 (m, IB), 7.15 (s, IB), 7.28 (d, IB), 
7.43 (d, IB), 7.62 (m, 2B), 7.84 (d, IB), 8.26 (s, IB), 8.85 (s, IB), 
11.3 (broad s, IB). 

The 4-amino-2-chlorophenyl 2-thlenylmethyl ether used as a 
starting material vas obtained as follows s- 

Dsing an analogous procedure to that described In the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobenxene was 
reacted with 2-thienylmethanol to give 2-chloro-4-nltrophenyl 
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2-thienylnethyl ether in 40Z yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Exanple 3 which is concerned with the preparation of starting 
materials. There vas thus obtained 4-amino-2-chlorophenyl 
2-thienylnethyl ether in 38X yield. 

x. The mixture vas heated to reflux for 5 hours. The product vas 
obtained as a dihydrochlorlde salt containing one equivalent of vater. 
The product gave the following KMR data*- 3.95 (s, 3H), 4.0 (s, 3H) f 
4.04 (s, 3H), 5.62 (s, 2H), 7.42 (s. IB), 7.52 <d, IB), 7.69 (m, IB). 
7.78 (m, 2H), 7.95 (d, IB), 8.52 (s, IB), 8.82 (s, IB), 11.72 (broad 
s, IB). 

The 4-amino-2-chlorophenyl l-nethylimidazol-2-ylmethyl ether 
used as a starting material vas obtained using analogous procedures to 
those described in Note u. above except that 1 -methyl imidazol-2- 
ylmetbanol vas used in place of 2-pyrldlnemethanol. 
y. The product gave the following NHR data t- 4.02 (s, 3B), 4.06 
(s, 3B), 7.77 (d, IB), 7.90 (s, IB), 7.98 (m, IH), 8.16 (s, IB), 8.43 
(s, IB), 8.62 (s, IB), 8.94 (d, IB), 11.61 (s, IB). 

The 4-amino-2-chlorophenyl 2-oxazolyl ketone used as a starting 
material vas obtained as follows t- 

Dl-lsobutylaluminlum hydride (1.5M in toluene, 16.34 ml) vas 
added to a stirred solution of 

2-chloro-N-methoxy-N-methyl-4-nitrobenzamide (5 g) in toluene (100 ml) 
vhich had been cooled to -78*C. The mixture vas stirred for 40 
minutes. Methanol (10 ml) vas added and the solvent vas evaporated. 
The residue vas partitioned between ethyl acetate and 2B aqueous 
hydrochloric acid. The organic solution vas vasbed with water, dried 
(BgS0 4 ) and evaporated to give 2-chloro-4-nltrobenzaldehyde (2 g). 

n-Butyl lithiua (1.6B in hexane, 7.4 ml) was added to a 
solution of oxazole (0.78 ml) in THF (100 ml) which had been cooled to 
-70"C. The mixture was stirred at that temperature for i hour. A 
solution of 2-chloro-4-nitrobenzaldehyde (2 g) in THF (5 ml) was added 
and the mixture was stirred at -70*C for 3 hours. A saturated aqueous 
ammonium chloride solution was added and the mixture vas extracted 
with ethyl acetate. The organic phase was dried (HgSO.) and 
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evaporated to give l-(2-chloro-4-nitrophenyl)*l«(2-oxazolyl)methanol 
(1.45 g), m.p. 158-160»C. 

The material so obtained was oxidised with manganese dioxide 
using an analogous procedure to that described in Mote h. above to 
give 2-chloro-4-nitrophenyl 2-oxazolyl ketone in 68Z yield, a.p. 
124-125*C. 

A mixture of the material so obtained (0.87 g) 9 iron povder 
(1.74 g) 9 ferrous sulphate (0.46 g) and vater (100 ml) vas stirred and 
heated to reflux for 3 hours. The mixture vas cooled to ambient 
temperature and extracted with ethyl acetate.. The organic phase vas 
dried (MgSO^) and evaporated to give 4-anino-2-chlorophenyl 2-oxazolyl 
ketone (0.46 g) 9 m.p. 92-94'C; NMR Spectrins 6.18 (s, 2H) 9 6.54 (m 9 
1H) 9 6.68 (d, IH), 7.43 (d 9 1H), 8.52 (s f 1H) 9 8.69 (s 9 1H). 
z. The product vas obtained as a hydrochloride salt containing 
0.25 equivalents of vater and gave the following NMR dates - 
4.0 (s f 3H) f 4.01 (s 9 3H) 9 7.34 (d 9 1H) 9 7.37 (s 9 lH) f 7.5-7.95 (m, 
7H) 9 8.33 (s 9 1H) V 8.87 (s, 1H), 10.08 (s 9 1H), 11.39 (s 9 1H). 

The N-(4-amlno-2-chlorphenyl)benzenesulphonamlde used as a 
starting material vas obtained as follows :- 

A mixture of 2-chloro-4-nitroanillne (4.33 g) 9 benzenesulphonyl 
chloride (3.25 ml) and pyridine (2.5 ml) vas stirred and heated to 
100*C for 18 hours. The mixture vas cooled to ambient temperature and 
partitioned between methylene chloride and 2H aqueous hydrochloric 
acid. The organic phase was washed with water, dried and evaporated. 
The residue was recrystallised from ethyl acetate to give N-(2-chloro- 
4-nltrophenyl)benzenesulphonamide (6.07 g) 9 m.p. 155-157*C. 

A portion (2 g) of the material so obtained was reduced using 
an analogous procedure to that described in Example 32 to give 
N-(4-amlno-2-chlorophenyl)benzenesulphonamide in 75X yield, 
aa. The product was obtained as a hydrochloride salt and gave the 
following NMR data:- 4.03 (s 9 3B) f 4.08 (s 9 3B) 9 7.21 (m 9 1H) 9 7.4 (s 9 
1B) 9 7.72 (d, 1H) 9 7.89 (m 9 1H), 7.91 (m, 1H) 9 8.08 (d 9 1H), 8.20 (d 9 
1B) 9 8.39 (m 9 1B) 9 8.42 (s f 1H), 8.95 (s, 1H), 11.08 (s 9 1R) 9 11.56 
(s, 1H). 

The 4-amino-2-chloro-N-(2-pyrldyl)benzamlde used as a starting 
material vas obtained as follows:- 
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A mixture of 2-chloro~4-nitrobensoyl chloride (3 g), 
2-amlnopyridlne (1.4 g) and toluene (200 al) vas stirred and heated to 
reflux for 16 hours. The mixture vas evaporated and the residue vas 
purified by column chromatography using increasingly polar mixtures 
of methylene chloride and methanol as eluent. There vas thus obtained 
2-chloro-4-nitro-N-(2-pyridyl)beMamide (0.8 g), m.p. 168-170 # C. 

The material so obtained vas reduced using an analogous 
procedure to that described in Example 32 to give 4-amlno-2-chloro-N- 
(2-pyrldyl)benzamlde in sit yield. 

bb. The product vas obtained as a hydrochloride salt containing 0.2 
equivalents of vater and gave the following NMR dates- 2.3 (s, 3H), 
4.0 (s, 3H), 4.02 (s, 3H) f 5.33 (s, 2H) f 7.19 (d, lH) f 7.38 (s, 1H), 
7.46 (d, lH) f 7.48 (s f 1H), 7.80 (d, 1H), 7.87 (d f 1H), 8.31 (s f iH) f 
8.8 (s, 1H), 11.34 (s, 1H). 

The 5-amino-2-tolyl 2-thiazolylmethyl ether used as a starting 
material vas obtained as follows 

A solution of thiazole (S g) in diethyl ether (SO ml) vas added 
dropvise to n-butyl lithium (1.6M in hexane, 30 ml) vhich had been 
cooled to -70 # C and the mixture vas stirred at -70 # C for 3 hours. 
Formaldehyde gas (obtained by heating paraformaldehyde (5.05 g) to 
140°C] vas led into the reaction mixture and the resultant mixture vas 
allowed to warm to ambient temperature and vas stirred for 16 hours. 
.The mixture vas partitioned between diethyl ether and 4N aqueous 
hydrochloric acid. The aqueous layer vas basif led by adding aqueous 
potassium hydroxide solution and extracted with a mixture of ethyl 
acetate (80 ml), chloroform (20 ml) and ethanol (20 ml). The extract 
was evaporated to give 2-thlazolylmethanol (.4.4 g), m.p. 46-4 7 # C; 

A mixture of a portion (3.1 g) of the material so obtained, 
sodium hydride (60X dispersion in mineral oil, 1.29 g) and HHP (100 
ml) vas stirred at ambient temperature for 30 minutes. 
2-Fluoro-5-nltrotoluene (4.18 g) vas added and the mixture vas stirred 
at ambient temperature for 16 hours. The mixture vas partitioned 
between ethyl acetate and vater. The organic phase vas vashed with 
water, dried (MgS0 4 ) and evaporated to give 5~nitro-2-tolyl 
2-thiazolylmethyl ether (3.3 g), m.p. 151-153*0. 

A portion (1.5 g) of the material so obtained was reduced with 
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iron povder and hydrochloric acid using an analogous procedure to that 
described in the last paragraph of the portion of Example 3 which is 
concerned with the preparation of starting materials. There vas thus 
obtained 5-amino-2-tolyl 2-thiazolylmethyl ether in 98X yield; 
KMR Spectrum 2.12 (s, 3B) 9 4.66 (s, 2B), 5.23 (s 9 2B) 9 6.32-6.44 (a, 
2H) 9 6.76 (d 9 1B) 9 7.73 (d 9 1H) 9 7.80 (d, 1H). 

cc. The product vas obtained as a dlhydrochlorlde salt, nonohydrate 
and gave the following NHR data:- 2.36 (s 9 3H) 9 3.9 (s 9 3H) 9 4.0 (s 9 
3H) 9 4.02 (s 9 3H) 9 5.54 (s 9 2H) 9 7.29 (d 9 1H) 9 7.4 (s 9 1H) 9 7.51 (s 9 
1B) 9 7.54 (d, 1B) 9 7.7 (d 9 1B) 9 7.78 (d 9 1H) 9 8.39 (s 9 1H) 9 8.78 (s 9 
1H) 9 11.45 (S 9 IB). 

The 5-amino-2-tolyl l-methyliaidazol-2-ylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that l-methylimldazol-2-ylmethanol 
vas used in place of 2-pyridinemethanol and 2-fluoro-5-nitrotoluene 
vas used in place of 3-chloro-4-fluoronltrobenzene. 
dd. The product vas obtained as a dlhydrochlorlde salt, nonohydrate 
and gave the following NMR data: 2.3 (s 9 3B) 9 2.6 (s 9 3B) 9 3.97 (s 9 
3B) 9 4.03 (s 9 3B) 9 7.1-7.13 (d 9 1B) 9 7.43 (s 9 1B) 9 7.48 (d 9 IB), 7.5 
(s 9 IB), 7.71 (d, IB), 7.86 (s, IB), 8.45 (s, IB), 8.72 (d, IB), 8.78 
(s, IB), 11.56 (s, IB). 

The S-anlno-2-tolyl 4-methylpyrid-2-ylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 4 -me thylpyrld-2-yl methanol vas 
used in place of 2-pyridinemethanol and 2-fluoro-5-nitrotoluene vas 
used in place of 3-chloro-4-fluoronitrobenzene. 

ee. The product vas obtained as a dlhydrochlorlde salt containing 
1.5 equivalents of vater and gave the folloving NHR data:- 3.9 (s, 
3B), 4.0 (s, 3H) 9 5.42 (s, 2B) 9 7.35 (t, IB), 7.4 (s 9 1B) 9 7.54 (m, 
IB), 7.59 (t, IB), 7.76 (m, 2B), 8.11 (t, IB), 8.47 (s, IB), 8.71 (d, 
IB), 8.82 (s, IB), 11*68 (s, IB). 

The 4-aalno-2-fluorophenyl 2-pyridylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 3,4-difluoronitrobenxene vas 
used in place of 3-chloro-4-fluoronltrobenxene. The material so 
obtained vas purified by column chromatography using ethyl acetate as 
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eluent. There was thus obtained the required starting aaterial In 52X 
overall yield which gave the following NHR data,- 4.9 (broad s, 2B), 
5.05 (s, 2B), 6.25 (a, IB). 6.42 (a, IB), 6.87 (t. IB), 7.33 (.. IB). 
7.51 (d, IB), 7.84 (a, IB), 8.55 (a, 1H). 

ff . The product was obtained as a dihydrochloride salt and gave the 
following NHR data,- 2.3 (s. 3H), 3.98 (., 3B), 4.02 (s. 3B), 5.27 (s, 
2B). 7.1 (d, IB). 7.34 (s. IB). 7.44 (a. IB), 7.48 (s, IB), 7.54 (a. 
IH). 7.64 (d, IB), 8.26 (s. IB), 8.59 (d. 1H), 8.8 (s. IH). il.28 (., 
IH) • 

Ihe 5-amino-2-tolyl 4-chloropyrid-2-ylmethyl ether used as a 
starting naterial was obtained using analogous procedures to those 
described in Note u. above except that 4-chloropyrid-2-yL* 5 thanol was 
used in place of 2-pyridinenethanol and 2-fluoro-5-nitrotoluene was 
used in place of 3-chloro-4-fluoronitrobenxene. 

88. The product was obtained as a hydrochloride salt, monobydrate 
end gave the following NHR data,- 2.3 (s. 3H), 3.85 («, 3B), 3.93 (., 
3H). 3.96 (s, 3H), 5.15 (s. 2H), 6.95 («. IH). 7.02 (d. IB), 7.1 (d. 
IH). 7.15 (s. IB). 7.5 («. IB). 7.52 (». IB). 7.83 (s. IB). 8.38 (s. 
IB), 8.42 (d, IB). 9.35 (s. IB). 

The 5-anino-2-tolyl 4-nethoxypyrid-2-yl«ethyl ether used as a 
starting naterial was obtained as follows t- 

A ■lzture of "ethyl 4-chloropyridine-2-carboxylate (3.7 g), 
sodium netal (0.5 g) and aethanol (100 nl) was stirred and heated to 
reflux for 8 hours. The mixture was evaporated and the residue was 
partitioned between ethyl acetate and water. The organic phase was 
dried (BgS0 4 ) and evaporated to give aethyl 
4-aethoxypyridine-2-carboxylate (3 g). 

A solution of lithlua alualniua hydride (IN in diethyl ether. 
16 nl) vas added dropwlse to a stirred aixture of aethyl 
4-aethoxypyridine-2-carboxylate (2.7 g) and diethyl ether (50 ml). 
The resultant aixture was heated to reflux for 1 hour. The aixture 
was treated with potasslun sodium tartrate tetrahydrate and extracted 
with ethyl acetate. The organic phase was dried (HgS0 4 ) and 
evaporated. The residue was purified by coluan chroaatography using 
increasing polar mixtures of methylene chloride and aethanol as 
eluent to give 4-methoxypyrid-2-ylmethanol (0.8 g); 
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NHR Spectrum 3.62 (s, 3H), 4.51 (d, 2B), 5,34 (broad t, 1H), 6.8 (m, 
IB), 6.99 (d f 1B) 9 8.27 (d 9 1H). 

The material so obtained vas coupled to 2~fluoro-5-nltrotoluene 
and the resultant product vas reduced using analogous procedures to 
those described in Note u. above. There vas thus obtained 
5-aaino-2-tolyl 4-methoxypyrid-2-yliiethyl ether in 62Z yield which 
gave the following NHR data*- 2.18 (s 9 3H) 9 3.85 (s 9 3H) 9 4.5 (broad 
s 9 2B), 4.85 (s 9 2H) 9 6.34 (a, IB), 6.43 (d 9 1H) 9 6.68 (d 9 1H) 9 6.9 
(m, 1H) 9 7.05 (d 9 1H) 9 8.36 (d 9 IB). 

hh. The product vas obtained as a d Hydrochloride salt 9 monohydrate 
and gave the following NHR datai- 2.3 (s 9 3B) 9 2.72 (s 9 3B) 9 3.97 (s 9 
3B) 9 4.03 (s 9 3B) 9 5.46 (s 9 2B) 9 7.11 (d 9 1B) 9 7.41 (s 9 1B) 9 7.49 (m, 
1B) 9 7.51 (s 9 1B) 9 7.69 (d f 1B) 9 7.79 (d 9 1B) 9 8.26 (t 9 IB), 8.42 (s 9 
IB), 8.77 (s 9 1B) 9 11.57 (s 9 IB). 

The 5-anino-2-tolyl 6-methylpyrld-2-ylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 6-methylpyrid-2-ylaethanol 
( Chen. Pharm. Bull .. 1955, 3, 415) vas used in place of 

2- pyridinenethanol and 2-fluoro-5-nitrotoluene vas used in place of 

3- chloro- 4- f luoroni trobenxene • 

11. The product vas obtained as a dihydrochlorlde salt, monohydrate 
and gave the following NHR datat- 3.98 (s 9 6H), 5.41 (s, 2B), 7.4 (s, 
.IB), 7.45-7.62 (m, 3B), 7.71 (d, IB), 8.04 (a, IB), 8.34 (s, IB), 8.71 
(m, IB), 8.82 (s, IB), 11.58 (s, IB). 

The 4-amino-2,5-difluorophenyl 2-pyridylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 2,4,5-trifluoronitrobenzene vas 
used in place of 3-chloro-4-fluoronitrobenxene. 

jj. The product vas obtained as a dihydrochlorlde salt, monohydrate 
and gave the following NHR datas- 2.24 (s, 3B), 3.98 (s 9 6B), 5.36 (s, 
2H), 7.01 (d, IB), 7.31 (t, IB), 7.4 (s 9 IB), 7.53 (t, IB), 7.74 (d, 
IB), 8.06 (m, IB), 8.3 (s, IB), 8.69 (d, IB), 8.76 (s/lB), 11.47 (s, 
IB). 

The 5-amlno-6-fluoro-2-tolyl 2-pyridylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 2, 6-difluoro-3-nitrotoluene vas 
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used in place of 3-chloro-4-fluoronltrobenaene. 

kk. The product vas obtained as a dihydrochloride salt, dlhydrate 
and gave the following NMR datat- 4.03 (s 9 6B) 9 5.42 (s 9 2B) 9 
7.2-7.35 (a 9 2H) f 7.4 (s 9 1B) 9 7.S2 <t 9 IB), 7.7 <d 9 1B) 9 8.03 (m 9 
1B) 9 8.35 (s 9 1B) 9 8.68 (d 9 1B) 9 8.8 (s 9 1B) 9 11.73 (s 9 IB). 

Ihe 4-amlno-2 9 3-difluorophenyl 2-pyridylaethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 2 9 3 9 4-trifluoronitrobenzene vas 
used in place of 3«chloro-4-fluoronltrobenzene. 

Example 16 

Using an analogous procedure to that described in Example 4 9 
the appropriate ketone vas reduced vith sodium borohydride to give the 
compounds described in Table II. 
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| Example 16 
| Compound No* 


Q 


Yield 
(X) 


■.p. 

("CJ 


I i a 


4-chlorophenyl 


48 


195-199 
(decomposes) 


1 2 b 


3-pyridyl 


IS 


238-241 | 


1 3 C 


2-furyl 


39 


228-230 | 


4 d 


2-thienyl 


12 


229-231 | 


5 e 


2-thiazolyl 


90 


foan | 


6 f 


2-imidaxolyl 


75 


>250 | 


7« 


2-oxazolyl 


31 


252-254 | 



Motes 

•a. . The product vas reerystallised from a mixture of hexane and 
ethyl acetate. It contained one equivalent of acetic acid and gave 
the following NKR data*- 1.9 (s, 3B), 3.95 (s, 3B), 4.0 (s, 3H). 6.0 
(d, IB), 6.1 (d, 18), 7.2 (s, IB), 7.4 (s, 4H), 7.6 (m, IB), 7.8 (n, 
2B), 8.0 (d, IB), 8.5 (s, IB), 9.5 <s, IB), 11.9 (s, IB). 
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b. The product contained 0.5 equivalents of acetic add and gave 
the following NMR data:- 3.9 (s, 311), 4.0 (s, 3B), 6.0 (d, IB), 6.2 
(d, IB), 7.25 (s, IB), 7.35 (a, IB), 7.7 (d, 2B), 7.8 (a, 2B), 8.0 (d, 
IB), 8.4 (d, IB), 8.5 (8, IB), 6.6 («, IB), 9.5 (s, IB). 

c. The product contained 0.6 equivalents of vater and gave the 
following NMR data:- 3.95 (s, 3B), 3.98 (s, 3B), 5.95 (d, IB), 6.10 
(a, 2B), 6.38 (a, IB), 7.21 (s, IB), 7.57 (d, IB), 7.67 (d, IB), 7.82 
(S. IB), 7.86 (a, IB), 8.02 (d, IB), 8.53 (s, IB). 9.54 (s, IB). 

d. The product contained 0.6 equivalents of vater and gave the 
following NMR data:- 3.95 (s, 3B), 3.98 (s, 3B), 6.22 (d, IB), 6.32 
(d, IB), 6.92 (a, 2B), 7.22 (s, IB), 7.43 (a, IB), 7.68 (d, IB), 7.83 
(s, IB), 7.86 (a, IB), 8.03 (d, IB), 8.52 (s, IB). 9.53 (s, IB). 

e. The product gave the following MHR data*- 3.68 (s, 3B), 3.72 (s. 
3B), 6.0 (d, IB), 6.25 (d, IB), 6.56 (d, IB), 6.95 (s, IB), 7.44 (a, 
2B), 7.55 (a, 2B), 7.78 (s, IB), 8.25 (s, IB), 9.28 (s, IB). 

f. The product contained 1.2 equivalents of vater and gsve the 
following NHS data:- 3.94 (s, 3B), 3.99 (s, 3B), 6.05 (d, IB), 6.17 
(d, IB), 6.94 <s. 2B), 7.24 (s, IB), 7.64 (d, IB), 7.82 (m, IB), 7.84 
(S, IB), 8.0 (d, IB), 8.53 <s, IB), 9.54 (s, IB), 11.98 (s, IB). 

g. The product gave the following NMR datat- 3.93 (s, 3B), 3.97 (s, 
3B), 5.97 (a, 2B), 7.21 (s, IB). 7.59 (d, IB), 7.78-7.88 (a. 3B). 
8.01 (d, IB). 8.28 (s, IB). 8.51 (s, IB). 9.52 (s, IB). 

gaaaple 17 

A aixture of 7-acetoxy-4-(4-benzoyl-3-chloroanilino)-6-aethoxy- 
qulnazollae (0.75 g), a saturated aqueous aanonlun hydroxide solution 
(16 al) and methanol (25 al) was stirred at anblent teaperature for 30 
ainutes. The mixture was evaporated and the residue was triturated 
under water. There was thus obtained 4-(4-benzoyl-3-chloroanlllno)-7- 
hydroxy-6-methoxyquinazoline (0.58 g, 68X), a.p. 155-157»C| 
HUB Spectrum: 4.0 (s, 3B), 7.14Js, IB), 7.58 (a, 3B), 7.75 (a, 3B), 
7.87 (s, IB), 8.04 (a, IB), 8.26 (d, IB), 8.56 (s, IB), 9.74 (s, IB), 
10.47 (s, IB). 

The 7-acetoxy-4-(4-beiizoyl-3-chloroanilino)-6-Bethoxyquinaxollne 
used as a starting material was obtained as follows. 

A aixture of 2-aaino-4-benzyloxy-5-nethoxybenzamide ( J. Bed. 
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Chem. , 1977, 20, 146; 3.65 g) 9 (3-dinethylanino-2-azaprop-2-en-l- 
yl i dene) dime thy lamnoniun chloride (Gold's Reagent, 2.7 g) and 
1,4-dioxan (40 ml) was stirred and heated to reflux for 24 hours. 
Sodlua acetate (1.1 g) and glacial acetic acid (0.6 ml) vere added and 
the mixture vas heated to reflux for 3 hours. The mixture vas 
evaporated and water vas added to the residue. The solid so obtained 
vas isolated and recrystalllsed from acetic acid. There vas thus 
obtained 7-benzyloxy-6-methoxyquinazolin-4-one (2.3 g, 61X), m.p. 
>250*C. 

After appropriate repetition of the previous reaction, a mixture 
of the material so obtained (5 g), acetic anhydride (200 ml), sodium 
acetate (12 g), 10Z palladium-on-carbon catalyst (1.5 g) and toluene 
(100 ml) vas stirred under an atmosphere of hydrogen for 3 hours. The 
mixture vas filtered and the filtrate vas evaporated. The residue vas 
partitioned betveen a mixture of ethyl acetate (500 ml), methanol (20 
ml) and vater (300 ml). The organic phase vas dried (HgSO^) and 
evaporated. The residue vas triturated under hexane. There vas thus 
obtained 7-acetoxy-6-methoxyquinazolln~4-one (1.1 g 9 271). 

After appropriate repetition of the previous reaction, a mixture 
of the material so obtained (2.1 g), thionyl chloride (75 ml) and DHF 
(5 drops) vas stirred and heated to reflux for 3 hours. The mixture 
vas evaporated and the residue vas partitioned betveen methylene 
.chloride and a saturated aqueous sodium bicarbonate solution. The 
organic phase vas dried (MgSO^) and evaporated to give 7-acetoxy-4- 
chloro-6-methoxyquinazoline (2 g, 93X). 

Using an analogous procedure to that described in Example 1, 
4-aaino-2-chlorobenzophenone vas reacted vith 7-acetoxy-4-chloro*6- 
methoxyqulnazoline to give the required starting material in 54Z 
yield; 

HMR Spectrins 2.38 (s, 3H), 4.05 (s, 3B), 7.62 (m, 3H), 7.74 (m, 4H), 
7.99 (m, 1H), 8.20 (d, 1H), 8.52 (s, 1H), 8.91 (s, 1H), 11.44 (broad 
s, 1H). 

Example 18 

A mixture of 4-(4-benzoyl-3-chloroanilino)-7-hydroxy-6-methoxy- 
qulnazollne (0.3 g), 2-bromoethyl methyl ether (0.155 g), potassium 
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carbonate (0.308 g) and DMA (50 ml) vas stirred and heated to 80«C for 
2 hours. The mixture vas cooled to aablent temperature and 
partitioned between ethyl acetate and water. The organic phase vas 
washed with water, dried (BgS0 4 ) and evaporated. The residue was 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. There was thus obtained 

4-(4-bento7l-3-cbloroanilino).6-nethory-7-(2-Bethoryethory)quinaroline 
(0.205 g, 60X), m.p. 183-184-C; 

KB* Spectrum. 3.37 (s, 3B), 3.76 (n, 2B). 4.0 (s, 3B), 4.3 (m, 2B), 

7.26 (s, IB), 7.58 (m. 3B), 7.74 (m, 3B), 7.88 (s, IB). 8.05 (m, IB), 

8.27 (d, 1H), 8.61 (s, IB), 9.76 (s. IB); 
Elemental Analysis* Found C, 63.1| B, 5.1? H, 9.0; 
C 25 H 22 C1M 3 0 4 °* 5H 2° C «.5; H, 4.9; N, 8.9X. 



19 



Using an analogous procedure to that described in Example 1, 
4-ehloro-6,7-di-(2-methoxyethoxy)quinasoline hydrochloride was reacted 
with 4-amino-2-cnlorobenzophenone to give 4-(4-benzoyl-3- 

chloroanilino)-6.7-di-(2-methoxyethoxy)quinaxoline hydrochloride salt 
in 32X yield, m.p. 242-244*0; 

MHR Spectrum 3.37 (s, 6B), 3.8 (a, 4B), 4.36 (m, 2B), 4.44 (m. 2B), 
7.43 (s, IB), 7.62 (m, 3H), 7.75 (m, 3B), 8.0 (m, IB). 8.18 (d, IB), 
.8.51 (s, IB), 8.93 (s, IB), 11.63 (broad s, IB)} 
Elemental analysis* Found C, 59.3; B, 5.1; N, 8.0; 
C 27 B 26 C1B 3 0 5 BC1 requires C, 59.6; B, 5.0; N, 7.7X. 

The 4-chloro-6,7-di-(2-nethoxyethoxy)quinazoline hydrochloride 
used as a starting material was obtained as follows i- 

A mixture of ethyl 3,4-dlhydroxybenzoate (7.29 g), 2-bromoethyl 
methyl ether (11.3 ml), potassium carbonate (16.6 g) and acetone (100 
ml) was stirred and heated to reflux for 20 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was purified by 
column chromatography using a 3t2 nlxture of hexane and ethyl acetate 
as eluent. There was thus obtained ethyl 
3,4-dl-(2-aethoxyethoxy)benzoate (9.4 g), n.p. 53-54«C. 

Nitric add (70X, 75 ml) was stirred and cooled to 0»C. The 
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benzoate so obtained was added portionvise over 30 minutes and the 
mixture vas stirred at 0*C for 10 minutes. The mixture vas diluted 
into vater and extracted with methylene chloride. The organic phase 
vas evaporated to give ethyl 4 9 5-dl- ( 2-methoxyethoxy ) -2-nl t robenzoate 
(10.4 g). 

A mixture of the material so obtained, 10Z palladium-on-carbon 
catalyst (2 g), cyclohexane (25 ml) and methanol (125 ml) vas stirred 
and heated to reflux for 9 hours. The mixture vas cooled to ambient 
temperature, filtered and the filtrate vas evaporated. There vas thus 
obtained ethyl 2-amino-4, 5-di-( 2 -aethoxyethoxy) benzoate. 

A mixture of the material so obtained and formamide (50 ml) vas 
stirred and heated to 170*C for 18 hours. The mixture vas cooled to 
ambient temperature and the bulk of the remaining formamide vas 
evaporated. The residue vas triturated under ethanol to give 
6 , 7-dl- ( 2-methoxyethoxy ) quinazolin-4-one (4.9 g). 

A mixture of a portion (3.54 g) of the material so obtained, 
thionyl chloride (50 ml) and 0HF (0.3 ml) vas stirred and heated to 
reflux for 2.5 hours. The mixture vas evaporated and the residue vas 
stirred under isohexane to give 4-chloro-6,7-di-( 2-methoxyethoxy )- 
quinazoline hydrochloride (4.08 g). 

Example 20 

Using an anlogous procedure to that described in Example 1, 
6-acetoxy-4-chloroquinazoline hydrochloride vas reacted vith 
4-amino-2~chlorobenzophenone to give 6~acetoxy-4-(4-benzoyl-3- 
chloroanllino)quinazollne hydrochloride salt in 47Z yield, m.p. 
>250 # C; 

NKR Spectrum: 2.4 (s, 3H), 7.6 (m, 3H), 7.75 (m, 3H), 7.9-8.1 (m, 3H), 
8.2 (d, 1H), 8.7 (d, 1H), 9.0 (s, 1H), 11.25 (broad s, IB); 
Elemental Analysis: Found C, 60.4; H, 3.7; N, 9.2; 
CjjH^CIKjOj HC1 requires C, 60.8; H, 3.8; N, 9.25X. 

The 6-acetoxy-4-chloroqulnazollne hydrochloride used as a 
starting material vas obtained as follovs:- 

A mixture of 5-hydroxyanthranllic acid (40 g) and formamide (100 
ml) vas stirred and heated to 160*C for 90 minutes. The mixture vas 
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cooled to 100»C and water (600 ml) vas added. The solid vas isolated 
and dried. There vas thus obtained 6-bydroxyqulnazolin-4-one (29.6 
«>. 

A alxture of a portion (24.5 g) off the material so obtained, 
acetic anhydride (50 ml), 4-dimethylaminopyridine (0.2 g) and DMA (100 
ml) vas stirred and heated to 80»C for I hour. The mixture vas cooled 
to ambient temperature and evaporated. The residue vas triturated 
under vater (500 ml). The solid so obtained vas Isolated and dried to 
give 6-aeetoxyqulnazolin-4-one (23.4 g). 

Using an analogous procedure to. that described In the fflrst 
paragraph off the portion off Example 1 which Is concerned with the 
preparation off starting materials, 6-acetoxyquinaxolln-4-one vas 
reacted with thionyl chloride to give 6-acctoxy-4-chloroqulnaxollne 
hydrochloride which vas used vithout further purification. 

Example 21 

A mixture off 6-acetoxy-4.(4-benxoyl-3-chloroanilino)quina*oline 
hydrochloride salt (1.55 g), a saturated aqueous ammonium hydroxide 
solution (10 ml) and methanol (100 ml) vas stirred and heated to 
reflux for 30 minutes. The mixture vas evaporated. The residue vas 
stirred vith vater (100 ml) and the solid material vas Isolated and 
vashed vith vater (10 ml) and diethyl ether (20 ml) and dried. There 

vas thus obtained 4-(4-benxoyl-3-chloroanllino)-6-hydroxyquinazoline 
(1.19 g), m.p. >250*C; 

HMR Spectrum: 7.5-7.65 (m, 4H), 7.7-7.9 (m. 5H), 8.1 (m, 1H), 8.4 (d, 
IB), 8.65 (s, lH) f 

Elemental Analysis: Found C, 66.0; H, 3.7; N, 11. 0j 
C 21 H 14 Cm 3 0 2 0.35H 2 0 requires C, 66.0, H, 3.9» N, 11.01. 

Example 22 

A mixture off 4-(4-ben2oyl-3-chloroanllino)-6-bydroxyquinazoline 
(1.09 g), 1,2-dlbronoethane (15 ml), potassium carbonate (3 g) and DMP 
(125 ml) vas stirred and heated to 80 *C for 2 hours. The mixture vas 
filtered and the filtrate vas evaporated. The residue vas purified by 
column chromatography using increasingly polar mixtures of methylene 
chloride and methanol to give an oil which vas treated vith a 
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saturated solution of hydrogen chloride gas in diethyl ether. The 
precipitate was isolated, washed with diethyl ether and dried. The 
■aterial so obtained was further purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent. There was thus obtained 4-(4-benzoyl-3-chloroanllino)-6- 
(2~bromoethoxy)quinazoline (0.45 g), m.p. 104-106*C; 
NMB Spectrum: 3.95 (t f 2B) 9 4.55 (t 9 2H) f 7.55*7.85 (m 9 8H), 8.05 (m 9 
2H) 9 8.3 (d 9 IB), 8.75 (s, IB), 9.9 (broad s, 1R); 
Elemental Analysis: Pound C 9 55.4} H 9 3.9; N 9 8.1; 
C 23 H 17 BrClN 3 0 2 0.9H 2 0 requires C, 55.4; H, 3.8; N 9 8.4X. 

Example 23 

A mixture of 4-(4-benzoyl-3-chloroanllino)-6-(2-bromoethoxy)- 
quinazoline (0.35 g) and a solution of methylamine in ethanol (33X, 30 
ml) was stirred and heated to 55*C for 5 hours under a condenser 
loaded with solid carbon dioxide. The mixture was evaporated and the 
residue was purified by column chromatography using a 15:0.8x0.1 
mixture of methylene chloride 9 methanol and a saturated aqueous 
ammonium hydroxide solution as eluent. The material so obtained was 
treated with a saturated solution of hydrogen chloride in diethyl 
ether. The precipitate was isolated and dried. There was thus 
obtained 4- ( 4-benzoyl-3-chloroanilino) -6- ( 2-methylaminoethoxy ) - 
quinazoline dihydrochloride salt (0.24 g), m.p. >250*C; 
NMR Spectrum (CDjSOCDj ♦ CD^D): 2.75 (s 9 3B) 9 3.5 (t 9 2B) 9 4.6 (t, 
2H) V 7.55-7.85 (m 9 7H) t 7.95-8.1 (m 9 2H), 8.25 (d 9 1H), 8.65 (d 9 1H), 
9.0 (s, 1H), 

Elemental Analysis: Found C 9 55.5; H 9 4.7; N 9 11.0; 
C 24 H 21 C1N 4 0 2 2HC1 0.6H 2 O requires C 9 55.8; H 9 4.7; H 9 10.8Z. 

Example 24 

Using an analogous procedure to that described in Example 1 9 
6-acetoxy-4-chloroqulnazoline hydrochloride was reacted with 
4-amino-2-chlorophenyl 2-thienyl ketone to give 6-acetoxy-4-(3-chloro~ 
4-(2-thlenylcarbonyl)anilino]qulnazollne hydrochloride salt in 77Z 
yield, m.p. >250*C; 

NMR Spectrum: 2.4 (s 9 3H) 9 7.3 (m 9 1H) 9 7.55 (m 9 1H) 9 7.75 (d 9 1H) 9 
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7.9-8.2 (a, 5H), 9.05 (s, 1H), 11.5 (broad s, 1H), 
Elemental Analysis: Found C, 53.7; H, 3.2} N, 8.8; 
C 21 H M C1N 3 0 3 S 1HC1 0.5H 2 O requires C. 53.7; H, 3.4; H, 8.95X. 

Bxaaplo 25 

The sequence of reactions described in Ezaaples 21 to 23 vere 
repeated except that 6-acetoxy-4-(3-chloro-4-(2-thlenylcarbonyl)- 
anilino]quinazoline hydrochloride salt vas used in place off 6-acetoxy- 
4-|4-benxoyl-3-chloroanilino)quinaxoline hydrochloride «alt. There 
vere thus obtained: - 

Conpouod 25(1) t 4-(3-chloro-4-(2-thienylcarbonyl)anilino|-6-hydroxy- 
quinasoline, a. p. >2S0*C; 

NMR Spectmo: 7.3 (a, 1H), 7.45 (a, IB), 7.55 (a, IB), 7.65 (d, IB), 
7.75 (d, IB). 7.85 (d. IB), 8.05-8.15 (a, 2B), 8.35 (d, 1H). 8.6 (s, 
IB), 9.8 (broad s, lB) r 10.2 (broad s, IB); 

Coapound 25(2): 6-(2-broaoethoxy)-4-[3-cbloro-4-(2-thienylcarbonyl)- 
anllinojquinaxoline, a. p. 175-177*C; 

HBR Spectrua: 3.95 (t, 2B), 4.55 (t. 2B), 7.25 (t, IB), 7.6 (a, 3B), 
7.8 (d, IB), 8.0 (d, IB), 8.1 (a, IB), 8.15 (d. IB). 8.3 (d. IB). 8.65 
(s, IB), 9.85 (broad s, IB); and 

Coapound 25(3): 4-(3-chloro-4-(2-thieiqrlcarbonyl)anllino)-6-(2- 
Bethylaainoethoxy)quinazoline dihydrochloride salt, a. p. >250*C; 
HBR Spectrua (COjSOCDj ♦ CDjCOjD): 2.65 (s, 3H). 3.45 (t, 2B), 4.55 
(t, 2B), 7.25 (t, IB), 7.5 (d, IB), 7.65 (a, 2B), 7.9 (d, IB), 8.1 (a, 
2B), 8.25 (d, IB), 8.5 (d, IB), 8.85 (s, IB). 

Exaaple 26 

Using an analogous procedure to that described in Exaaple 21, 
6-acetoxy-4-(3-chloro-4-(l-Bethyllaldasol-2-ylthio)anllino]quinazollne 
hydrochloride salt vas bydrolysed to give 4-(3-chloro-4-(l-aethyl- 
iBidazol-2-ylthio)anilino]-6-hydroxyqulnaxoline in 64x yield; 
HBR Spectrua: 3.45 (s, 3B), 6.6S (d, IB), 7.15 (d, IB), 7.45 (a, 2B), 
7.65-7.8 (a, 3B), 8.25 (d, IB), 8.45 (S, IB), 9.55 (broad s, IB). 

The starting material vas obtained by the reaction of 
6-acetoxy-4-chloroqulnaxollne hydrochloride vith 4-aaino-2- 
chlorophenyl 1 -methyl imidazol-2-yl sulphide using an analogous 
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procedure to that described in Example 1. 
toggle 27 

Oslng an analogous procedure to that described in Example 1, 
6-acetoxy-4-chloroquinazoline hydrochloride was reacted vith 
4-amino-2-fluorophenyl l-methylimlda2ol-2-yl sulphide to give 
6-acetoxy-4- (3-f luor©-4-( l-nethylimidaxol-2-ylthio)anilino] quinazoline 
dlhydrochloride salt in 58Z yield, n.p. 245-248 (decompose!); 
NHR Spectrum: 2.5 (s, 3H) 9 4.0 (s f 3H) 9 7.5-8.2 (m f 7H) f 8.95 <d f 1H) 9 
9.1 (s f IB), 11.6 (broad s 9 1H)| 
Elemental Analysis; Found C, 49.2$ H 9 3.7; N, 14.1; 
C 20 H 16 n, 5°2 S 2801 °- 3H 2 0 C t 49.2; H f 3.8* N, 14. 4X. 

The 4 - amino- 2 - f luorophenyl 1 -methyl imldazol- 2 -yl sulphide used 
as a starting material vas obtained from 3,4-difluoronltrobenzene 
using analogous procedures to those mentioned In the portion of 
Example 10 which is concerned with the preparation of starting 
materials. 

Example 28 

A mixture of 4- ( 4-hydroxy-3-methylanilino ) -6 , 7 -dime thoxy- 
qulnaxoline (1 g), 4-cyanobenzyl bromide (0.564 g) 9 potassium 
carbonate (1.59 g), potassium iodide (0.716 g), acetone (50 ml) and 
ethanol (50 ml) vas stirred and heated to reflux for 16 hours. A 
second portion of 4-cyanobenxyl bromide (0.3 g) vas added and the 
mixture vas stirred and heated to reflux for 2 days. The mixture vas 
cooled to ambient temperature, filtered and evaporated. The residue 
vas purified by column chromatography using a 19x1 mixture of 
methylene chloride and methanol as eluent. There vas thus obtained 
4. [ 4- ( 4-cyanobenzyloxy )-3-oethylanilino] -6 , 7-dimethoxyquinaxoline 
(0.357 g 9 291) 9 m.p. 211-213*C; 

NHR Spectrum* 2.27 (s, 3H), 3.92 (s 9 3H) 9 3.94 (s 9 3B) 9 5.26 (s 9 2H) 9 

7.01 (d 9 1H) 9 7.16 (s 9 1B) 9 7.49 (s 9 1H) 9 7.52 (m 9 lH) f 7.68 (d, 2H) 9 

7.86 (m 9 3H) 9 8.4 (s, 1B) 9 9.47 (s 9 lH)t 

Elemental Analysis: Found C 9 69. 6; H 9 5.3; N 9 12.5; 

C 25 N 22 N 4°3 °- 2H 2° rc « uircs c » 69 * 8 t H » 5 - 25 * M * 13. 0Z. 
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The 4-(4-hydrQxy-3-nethylanlllno)-6,7-diiBethoxyquinaroline used 
as a starting material vas obtained In 90X yield by the reaction of 
4-chloro-6,7-dlmethoxyqulnazoline hydrochloride and 4-hydroxy-3- 
aethylanlllne using an analogous procedure to that described In 
Sample 1 except that the reactants were heated to reflux for 3 hours. 

Example 29 

Using an analogous procedure to that described In Example 28, 
except that the reaction solvent vas acetone and the reactants were 
heated to reflux for 2 hours, 4-(4-hydroxy-3-methylanlllno)-6,7- 
dlaethoxyqulnazollne vas reacted vlth 4-pyridylmethyl chloride to give 

«,7-dl0ethoxy-4-|3-«ethyl-4-(4-pyridyljnethoxy)anllino|qulnaxollne In 
28Z yield, m.p. 229-231«C; 

HMR Spectrum: 2.3 (s, 3H), 3.94 (s. 3H), 3.96 (s, 3H), S.24 (s, 2H), 
7.0 (d, 1H), 7.17 (s, 1H), 7.5 (m, 4H), 7.82 (s, 1H). 8.4 (s, 1H), 8.6 
(m, 2H), 9.25 (broad s, IB); 

Elemental Analysis: Pound C, 61.6; B, 5.1; N, 12.3; 

C 23 H 22 H 4°3 °- 5CH 2 C1 2 °* 6H 2° retires C, 61.9; H, 5.35; H, 12.3X. 

Example 30 

The procedure disclosed In Example 29 vas repeated except that 
3-pyrldylmethyl chloride vas used In place of 4-pyrldylmethyl 
chloride. There vas thus obtained 6,7-dimethoxy-4-(3-methyl-4-(3- 
pyridylmethoxy)anlllno]quinazollne In 10X yield, m.p. 211-2WC; 
NMR Spectrum: 2.24 (s, 3B), 3.93 (s, 3B), 3.95 (s, 3B), 5.20 (s, 2B), 
7.08 (d. IB), 7.18 (s, IB), 7.58-7.42 (m, 3B), 7.82 (s, IB), 7.91 (m, 
IB), 8.39 (s. IB), 8.56 (», 1H), 8.71 (d. IB), 9.36 (s, IB); 
Elemental Analysis: Found C, 64.9; B, 5.5; M, 12.9; 
C 23 H 22 N 4°3 1 - 2H 2° require* C, 65.1; B, 5.8; N, 13. It. 

Example 31 

A mixture of 7-hydroxy-6-methoxy-4-(3-methyl-4-(2-pyrldyl- 
methoxy)anilino]qulnazoline (0.4 g), 2,2,2-trlfluoroethyl 
trlchloromethanesulphonate (0.29 g), potassium carbonate (0.28 g) and 
DBF (50 ml) vas stirred and heated to 100*C for 3 hours and stored at 
ambient temperature for 66 hours. The mixture vas partitioned betveen 
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ethyl acetate and water. The organic phase was washed with water and 
with brine, dried (MgS0 4 ) and evaporated* The mixture was 
concentrated by evaporation, Bexane was added and the precipitate was 
isolated. There was thus obtained 6-»ethoxy-4-[3-methyl-4-(2-pyridyl- 
me thoxy ) anilino J -7 - ( 2 , 2 , 2- tr i f luoroethoxy ) quinaxoline (0.225 g, 46X) 9 
m.p. 213-215*C; 

NMR Spectrum: 2.32 (s, 3B) 9 4.07 (s, 3B) 9 5.08 (m, 2B), 5.32 (s, 2B) 9 
7.15 (d 9 lH) f 7.46 (m, 4B) 9 7.68 (d f IB), 8.0 (», IB), 8.36 (s, 1B) 9 
8.66 (d 9 1B) 9 8.8 (s 9 1B) 9 11.39 (broad s 9 IB); 
Elemental Analysis: Found C 9 60.0; B f 4.6; N 9 11.5; 

C 24 H 21 F 3 N 4°3 °- 6H 2° "I" 1 "* c » 59 - 9 * H » N 9 11. 6X. 

The 7-hydroxy-6-methoxy-4- (3-methyl-4- (2-pyrldylmethoxy)* 

anilino] quinaxoline used as a starting material was obtained as 

follows:* 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 3 hours 9 
7~acetoxy-4-chloro-6-methoxyquina2oline was reacted with 
5-anino~2-tolyl 2-pyrldylmethyl ether to give 7-acetoxy-6-methoxy-4- 
1 3-nethyl-4- ( 2-pyridy line thoxy) anilino jqulnazoline in 641 yield; 
NMR Spectrum: 2.32 (s 9 3B), 2.38 (s 9 3B) 9 4.03 (s 9 3B) 9 5.27 (s 9 2B) 9 
7.14 (m 9 IB), 7.42 (m, 2B) 9 7.51 (s 9 IB) , 7.60 (d 9 1B) 9 7.74 (s 9 IB), 
7.92 (m 9 IB), 8.48 (s, 1H), 8.63 (d, IB), 8.81 (s, IB), 11.42 (broad 
s 9 IB). 

The material so obtained was hydrolysed using an analogous 
procedure to that described in Example 21. There was thus obtained 
7-hydroxy-6-nethoxy-4-[3-methyl-4-(2-pyridylaethoxy)anilino]- 
quinaxoline in 9 IX yield; 

NMR Spectrum: 2.31 (s, 3B) 9 3.98 (s, 3B), 5.24 (s 9 2B) 9 7.03 (d, IB), 
7.08 (s, IB), 7.36 (m, IB), 7.5 (m 9 2fl), 7.58 (d, IB), 7.87 (m, 2B), 
8.42 (s, IB), 8.6 (m, IB), 9.65 (s, IB). 

Example 32 

Hydrogen chloride gas was led during 5 minutes into a stirred 
mixture of 4- ( 4-benzoyl-3-chloroanllino ) -6-nitroqulnazoline 
hydrochloride salt (0.3 g), iron powder (0.3 g) and ethanol (20 ml). 
The mixture was stirred at ambient temperature for 16 hours. The 
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mixture vas evaporated and the residue vas partitioned between ethyl 
acetate and 2M aqueous sodlua hydroxide solution. The organic phase 
was dried (BgS0 4 ) and evaporated. The residue vas purified by colon 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There vas thus obtained 

6-amino-4-(4-bensoyl-3.chloro-anillno)quinazoline (0.03 g), ».p. 
249-252»C? 

NBR Spectrum: 5.5 (s, 2H), 7.3 (m, 2B), 7.6 (m, 4B), 7.7 (d, IB), 7.8 
<», 2B), 8.05 (m, IB), 8.3 (d, IB), 8.5 (s, IB), 9.7 (broad s. IB). 

The 4-(4-benxoyl-3-chloroanilino)-6-nitroquinaxoline 
hydrochloride salt used as a starting material vas obtained in 33X 
yield by the reaction of 4-chloro-6-nitroquinaxollne (European Patent 
Application Mo. 0566226, within Example 8 thereof) and 
♦-amino-2-chlorobensophenone using an analogous procedure to that 
described in Example 1. 



Example 33 

Using an analogous procedure to that described in Example 22, a 
mixture of *-I3-fluoro-4-(l-methylimidatol-2-ylthio)anilinol-6- 
hydroxyqulnaxoline vas reacted with 1.2-dlbromoethane to give 6-(2- 

bromoethoxy)-*-I3-fluoro-4-(l-methylimidaxol-2-ylthio)anilinol- 
qulnaxollne in 45z yield) 

NBR Spectrum: 3.68 (s, 3B), 3.92 (t, 2B), 4.5 (t, 2B), 7.07 (d, IB), 
7.1 (t, IB), 7.45 (d, IB), 7.55-7.65 (m, 2B), 7.78 (d, IB), 7.95 (d, 
IB), 8.05 (m, IB), 8.57 (s, IB), 9.73 (s, 1H), 
Elemental Analysis: Found C, 50.4, B, 3.5j N, 14.4? 
C 20 B 17 BrPH 5 OS 0.15B 2 0 requires C, 50.4? B, 3.7* N, 14. 7X. 

The 4-|3-f luoro-4-(l-netbylinidaxol-2-ylthio)anilinoJ -6-hydroxy- 
quinazollne used as a starting material vas obtained in 58X yield by 
the hydrolysis of 6-acetoxy-4-|3-fluoro-4-(l-aethylimidaxol-2-ylthio)- 
anlllno)quinazoline using an analogous procedure to that described in 
Example 21. 



Example 34 

Oslng an analogous procedure to that described in Example 23, 
6-(2-bromoethoxy)-4- f3-fluoro-4-( l-methylimldazol-2-ylthio)anilino] - 
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qulnazollne vas reacted with metbylamine and the material obtained 
from the chromatographic purification vas triturated under diethyl 
ether rather than being treated with hydrogen chloride. There vas 
thus obtained 4-[3-fluoro-4-(l-nethylimidazol-2-ylthio)anilinol-6- 
(2-nethylaminoethoxy) qulnazollne in 651 yield, m.p. 194-195 # C; 
NMR Spectrum: 2.38 <s 9 3H), 2.93 (t f 2H) 9 3.68 (s 9 3B), 4.22 (t f 2R) 9 
7.07 (d 9 1B) 9 7.1 (t 9 1H) 9 7.43 (t 9 1B) 9 7.53 (m 9 1H) 9 7.63 (m 9 1H) 9 
7.75 (d 9 1H) 9 7.92 (d 9 1B) 9 8.05 (m 9 1B) 9 8.55 (s, 1H) 9 9.72 (s, IB); 
Elemental Analysis: Found C 9 59.6; H 9 5.0| H f 19.8; 
CjjHjjFNgOS requires C 9 59.4; B 9 5.0; N 9 19. 81. 

Example 35 

A mixture of 4- [ 4- ( 4-cyanobenxyloxy ) -3-methylanilino ) - 
6 9 7-dimethoxyquinazoline (0.05 g) 9 powdered potassium hydroxide (0.05 
g) and tert- butanol (3 ml) vas stirred and heated to reflux for 90 
minutes. A second portion of potassium hydroxide (0.1 g) vas added 
and the mixture vas heated to reflux for 4 hours. The mixture vas 
cooled to ambient temperature and partitioned between methylene 
chloride and a saturated aqueous sodium chloride solution. The 
organic phase vas dried (BgSO^) and evaporated. There vas thus 
obtained 4* [ 4-(4*carbamoylbenzyloxy) -3 -methyl anilino) - 
6»7-dimethoxyqulna2oline (0.022 g) 9 m.p. >250*C; 

NMR Spectrins 2.28 (s 9 3H) f 3.94 (s 9 3B) 9 3.96 (s 9 3fl) 9 5.21 (s 9 2B) 9 
7.04 (s 9 1B) 9 7.16 (s, IB), 7.32 (s 9 lfl) 9 7.48 (m 9 2B) 9 7.55 (d 9 2B) 9 
7.82 (s 9 1B) 9 7.88*7.95 (m 9 3B) 9 8.38 (s v IB), 9.32 (s 9 IB); 
Elemental Analysis: Found C, 65.2) H 9 5.7f M 9 15.7; 

C 25 B 24 N 4°4 °' 8H 2° ^fl* 1 *** c » 65 * A * H » 5 - 6 * N » 12 - 2X 
Example 36 

A mixture of 6- ( 2-bromoethoxy) -4- { 3-methyl-4- ( 2-pyridylaethoxy ) - 
anilino] qulnazoline (0.2 g) and a solution of methylamine in ethanol 
(331 1 50 ml) vas stirred and heated to reflux for 3 hours. The 
mixture vas evaporated and the residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There vas thus obtained 
6- ( 2-methylamlnoethoxy ) -4- [ 3-methyl-4- ( 2-pyridylmethoxy) anilino 1 - 
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qulnasoline as a gun (0.03 g, 17X); 

KMB Spectrum 2.29 (s, 3B), 2.38 (s, 3H), 2.96 (t, 2H), 4.2 (t, 2H), 
5.23 (s, 2B), 7.0* (d, 1H), 7.36 (m, IB), 7.47 (m, IB), 7.55 (m, 3B). 
7.69 (d, IB), 7.86 (m, 2B), 8.42 (a, IB), 8.59 (d, IB), 9.46 (a, IB). 

The 6-(2-broBoethoxy)-4-[3-Bethyl-4-(2-pyridylnetho«y)anlllnoJ- 
qulnazoline used aa a starting material was obtained as follows t- 

Oslng an analogous procedure to that described in Example 1, 
6-acetoxy-4-cbloroqulnaxollne vas reacted with S-amino-2»tolyl 
2-pyridylnethyl ether to give 6-acetoxy-4-(3-methyl-4-(2- 
pyridylaethoxy)anilino]quina2oline in 35X yield, m.p. 149-151*Ci 
MHR Spectrum: 2.32 (a, 3B), 2.41 (a, 3B), 5.28 (a, 28), 7.1 (d, IB), 
7.38-7.52 (m, 3B), 7.6 (d, IB), 7.93 (m, 3B). 8.62 (m, 2B), 8.88 (a, 
IB), 11.28 (a, IB). 

The material ao obtained vas bydrolysed using an analogous 
procedure to that described in Example 17. There vas thus obtained 

6-hydroxy-4.|3-methyl-4-(2-pyrldylmetboxy)anilino)qulna2ollne in 93X 
yield, m.p. >250*C; 

HMR Specttumi 2.3 (s, 3B), 5.21 (s, 2B), 6.98 <d, IB), 7.37 (m, 2B), 
7.59 (m, 4B), 7.74 (d, IB), 7.86 (m, IB), 8.38 (s, 1B),8.6 (d. IB), 
9.32 (s, IB), 9.94 (s, IB). 

The material so obtained vas reacted with 1,2-dibromoethane 
using an analogous procedure to that described in Example 22. There 
.vas thus obtained 6-(2-broaoethoxy)-4-[3-methyl-4-(2-pyritylmethoxy)- 
anilino] qulnasoline in 91 yield; 

NHR Spectrin: 2.3 (s, 3B), 3.92 (t, 2B), 4.5 (t, 2B), 5.23 (s, 2B), 
7.04 (d, IB), 7.38 (m, IB), 7.53 (m, 2B), 7.72 (d, IB), 7.85 (m, IB) , 
7.94 (m, 3B), 8.43 (s, IB), 8.6 (m, IB), 9.47 (s, IB). 

Example 37 

A solution of 2-dimethylaminoethyl chloride, hydrochloride salt 
(1.19 g) in vater (20 ml) vas basifled by the addition of 2B sodium 
hydroxide solution. The mixture vas extracted vita toluene and the 
organic extract vaa dried over pellets of potassium hydroxide. There 
vas thus obtained a solution of 2-dlmethylamlnoethyl chloride. 

Sodium hydride (60Z dispersion in mineral oil, 0.4 g) vas added 
to a solution of 6-hydroxy-*- [ 3-nethyl-4- ( 2-pyridylaethoxy ) anilino J - 
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quinazoline (2.7 g) in DBF (80 ml). The mixture was stirred and 
heated to 100 # C for 30 minutes. The solution of 2-dinethylaminoethyl 
chloride in toluene vas added and the mixture vas heated to 100*C for 

2.5 hours. The mixture vas cooled to ambient temperature and 
partitioned between ethyl acetate and water. The organic phase vas 
vashed with vater and with brine, dried (BgS0 4 ) and evaporated. The 
residue vas purified by column chromatography using a 20:1 mixture of 
methylene chloride and methanol as eluent. There vas thus obtained 
6-(2-dimethylaminoethoxy)-4-l3-nethyl-4-(2-pyridylmethoxy)anilinol- 
quinazoline (0.8 g, 25X), m.p. 93-95*C; 

NHR Spectrum* 2.32 (s 9 3R) 9 2.78 (t, 2B) 9 4.24 (t 9 2H) f 5.22 (s 9 2B) 9 
7.03 (d 9 1H), 7.36 (m t 1H) 9 7.45 (m 9 1H) 9 7.55 (m 9 3H) 9 7.67 (d 9 1H) 9 
7.86 (m 9 2H) 9 8.39 (s 9 1H) 9 8.58 (m 9 1H) 9 9.43 (s 9 IB); 
Elemental Analysis: Found C 9 66.0; H 9 6.5; N 9 15.4; 
C 24 H 27 N 5°2 1 - 4H 2° re< l ulrcs c » ^6.0; B v 6.6; N 9 15.41. 

Example 38 

A mixture of 4-(2-fluoro-4-(2-pyridyl»ethoxy)anilino]-6- 
hydroxyquinazoline (1.23 g) 9 3-morpholinopropyl chloride 
( J.Amer.Chem.Soc . . 1945 , 67, 736; 1.5 g) 9 potassium carbonate (3 g) 
and DMF (100 ml) vas stirred and heated to 105 # C for 2 hours. The 
mixture vas cooled to ambient temperature* filtered and the filtrate 
.vas evaporated. The residue vas purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent. The material so obtained vas triturated under diethyl 
ether. There vas thus obtained 4- [ 2- f luoro-4- ( 2-pyr idylmethoxy ) - 
anilino] -6- (3-morpbolinopropoxy) quinazoline (0.89 g), m.p. 164-166*C; 
NMR Spectrum* 1.98 (m 9 2H) 9 2.4 (m 9 4B) 9 3.6 (t, 4B) 9 4.15 (t 9 2B) 9 
5.25 (s, 2B) 9 6.95 (m 9 1B) 9 7.07 (m 9 1B) 9 7.35 (m 9 2B) 9 7.45 (m 9 1B) 9 
7.55 (m 9 1H), 7.68 (d 9 1B) 9 7.83 (t, IB) , 7.9 (m 9 IB) 9 8.33 (s 9 1H) # 

8.6 (m 9 1B) 9 9.48 (s 9 IB); 

Elemental Analysis* Found C 9 66.1; B 9 5.9; M 9 14.0; 

C 27 B 28 FN 5°3 re « ulrcs c » 66 - 2> H » 5#S| H » U * 3X - 

The 4- [ 2-f luoro-4- ( 2 -pyridylnethoxy ) anillno ] -6-hydroxy- 

quinazoline used as a starting material vas obtained as follows t- 

Using an analogous procedure to that described in Example 1 9 
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6-acetoxy-4-chloroquinazoline was reacted with 4-aaino-3-fluorophenyl 
2-pyrldylaetbyl ether to give 6-acetoxy-4-f2-fluoro-4-(2-pyridyl- 
metboxy)anllino] quinazoline la 94X yield. 

The material so obtained was hydrolysed using an analogous 
procedure to that described In Example 17 to give 

4-(2-fluoro-4-(2-pyrldylnethory)aQlllno]-6-hydroxyqulnazollne In 71X 
yield. 

Example 39 

A mixture of 6-hydrory-7-nethory-4-[3-aethyl-4-(2- 
pyridylaethoxy)anllino] quinazoline (1.25 g), 3-dlnethylamlnopropyl 
chloride, hydrochloride salt (1.04 g), potasslun carbonate (2.2 g) and 
DHF (80 ml) was stirred and heated to 80*C for 3 hours. The mixture 
vas cooled to ambient temperature and partitioned between ethyl 
acetate and water. The organic phase was washed with water and with 
brine, dried (MgSO^) and evaporated. The material so obtained was 
recrystalllsed from a mixture of hexane and methylene chloride. There 
was thus obtained 6-(3-difflethylamlnopropoxy)-7-methoxy-4-[3-methyl-4- 
(2-pyridylmethoxy)anilino)qulnazollne (0.81 g f 52Z), m.p. 149-151 «C; 
MIR Spectrum, 1.97 (m, 2H), 2.18 (s, 6H), 2.3 (s, 3H), 2.43 (t, 2H), 
3.93 (s, 3H), 4.16 (t, 2H), 5.21 (s, 2H), 7.03 (d, 1H), 7.15 (s, IB), 
7.35 (a, 1H), 7.49 (s, 1H), 7.56 (m, 2H). 7.62 (s, 1H). 7.66 (m, 1H), 
8.37 (s, IB), 8.59 (■, IB), 9.34 (s, 1H); 
Elemental Analysis: Pound C, 67.9; fl, 6.7} N, 14.6} 
C 27 H 31 I, 5°3 re ? ulres c » W.5} H, 6.6} N, 14.81. 

The 6-hydroxy>7-methoxy-4-(3-methyl.4-(2>pyrldylmethoxy)> 
anil lno J quinazoline used as a starting material was obtained as 
follows t- 

6 t 7-Dimethoxyquinazolln-4-one (European Patent Application No. 
0 566 226, Example 1 thereof} 26.5 g) was added portionwise to stirred 
methanesulphonic acid (175 ml). L-nethionine (22 g) was added and the 
resultant mixture was stirred and heated to reflux for 5 hours. The 
mixture was cooled to ambient temperature and poured onto a mixture 
(750 ml) of ice and water. The mixture was neutralised by the 
addition of a concentrated (40X) aqueous sodium hydroxide solution. 
The precipitate was isolated, washed with water and dried. There was 
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thus obtained 6-hjrdroxy-7-methoxyquinaxolln-4-one (11.5 g). 

After repetition of the previous reaction, a mixture of 
6-hydroxy-7-methoxyqulnaxolin-4-one (14.8 g), acetic anhydride (110 
ml) and pyridine (14 ml) vaa stirred and heated to 100*C for 2 hours. 
The mixture vas poured onto a mixture (200 ml) of ice and water. The 
precipitate vas isolated, vashed with vater and dried. There vas thus 
obtained 6-acetoxy-7-methoxyqulnazolin-4-one (13 g, 75X)j 
NNR Spectnmt 2.3 (s, 3H) 9 3.8 (s, 3H) 9 7.3 (s, IB), 7.8 (s v lH) f 8.1 
(s f IB), 12.2 (broad s v 1H). 

After repetition of the previous steps, a mixture of 
6~acetoxy-7-methoxyquinaxolln-4-one (15 g) f thionyl chloride (215 ml) 
and DMT (4.3 ml) vas stirred and heated to 90*C for 4 hours. The 
mixture vas cooled to ambient temperature and the thionyl chloride vas 
evaporated. There vas thus obtained 6-acetoxy-4-chloro~7- 
methoxyquinazoline, hydrochloride salt, vhich vas used without further 
purification. 

Using an analogous procedure to that described in Example 1, 
6-acetoxy-4-chloro-7-methoxyquinazoline f hydrochloride salt, vas 
reacted with 5-amino-2~tolyl 2-pyridylmethyl ether to give 
6-acetoxy-7-nethoxy-4- f 3-methyl-4- (2-pyridylaethoxy)anillno] - 
quinazoline in 60X yields 

HMR Spectrum: 2.3 (s, 3B) 9 2.38 (s, 3H), 4.01 (s 9 3B), 5.26 (s, 2H) 9 
.7.1 (d 9 1H) 9 7.34*7.48 (m 9 4H) 9 7.58 (d 9 1H) 9 7.89 (m f 1H) 9 8.6 (m, 
2H) 9 8.84 (s 9 IB), 11.04 (s 9 IB). 

The material so obtained vas hydrolysed using an analogous 
procedure to that described in Example 17 to give 6-hydroxy-7- 
methoxy*4-[3*methyl-4-(2-pyridylmethoxy)anllino)quinazoline in 44X 
yield, m.p. 234*235 # C; 

HUB Spectrum 2.3 (s 9 3B), 3.96 (s, 3B), 5.2 (s 9 2B), 6.98 (d, IB), 
7.16 (i, IB), 7.35 (m, IB), 7.54 (m 9 3B), 7.78 (s, 1B) 9 7.88 (m 9 IB), 
8.35 (s 9 IB), 8.59 (m, IB), 9.18 (s, IB), 9.52 (s, IB). 

Example 40 

Using an analogous procedure to that described in Example 37, 
6-hydroxy-7-methoxy-4-I3Hiethyl-4-(2-i^idylmethoxy)anilino]- 
quinazoline vas reacted with 2-dimethylaminoethyl chloride to give 
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6-(2-dia€thylaaiaoethojry)-7-Bethory-4-[3- B ethyl-4-(2-pyrid7laethoxy)- 
anlllnojquinazoline in 47X yield* a. p. 125-126"C; 
NHR Spectrum 2.27 (s, 6B), 2.65 (t, 2B), 3.95 (s, 3B), 4.2 (t, 2B), 
7.15 (a, IB), 7.2 (s, IB), 7.38 (a, IB), 7.57 (a, IB), 7.82 (s, IB), 
8.33 (s, IB), 9.43 (s, IB); 

Eleaental Analysis: Found C, 66.7} B, 6.2; M, 14.8; 
C 26 H 29 I, 5 0 3 °- 5H 2° ""I" 11 " C, 66.7; B, 6.4; N, 14.95X. 

Example 41 

Using an analogous procedure to that described In Example 38, 
6-hydroxy-7-aethoxy-4- (3-methyl-4- (2-pyrldylaethory) anilino] - 
qulnasollne vas reacted with 3-aorpbollnopropyl chloride to give 7- 

Bethoxy-4-(3.aethyl-4-(2-pyrldylaethory)anillno)-6-(3-Borphollno- 
propoxy)qulnazollne in 53Z yield; 

KBR Spectrua: 1.99 (t, 2B), 2.38 (t, 4B), 2.47 (t, 2H), 3.59 (t, 4B), 
3.94 (s, 3B), 4.18 (t, 2B), 5.22 («, 2B), 7.03 (d, IB), 7.15 (s, IB), 
7.35 (a, IB), 7.53 (a, 3B), 7.85 (a, 2B), 8.38 (s, IB), 8.6 (d, IB), 
9.32 (s, IB); 

Eleaental Analysis: Found C, 66.0; B, 6.5; N, 13.0; 
C 29 H 33 H 5°4 °' 6H 2° requites C, 66.2; B, 6.55; N; 13.5X. 

Example 42 

A mixture of 6-aaino-4- [ 3-methyl-4- (2-pyridylnethoxy) anilino] - 
qulnasollne (0.78 g), acetic anhydride (1.1 ml) and DMA (8 al) vas 
stirred at ambient temperature and the residue vas triturated under 
methylene chloride. There vas thus obtained 

6-acetamldo-4- [3-aethyl-4-(2-pyrid>lmethoxy)anilino)quinazoline (0.72 
g), a.p. 246-248*C; 

NHR Spectrua: 2.15 (s, 3B), 2.32 (s, 3B), 5.25 (s, 2B), 7.04 (d, IB), 
7.37 (a, IB), 7.57 (d, 3B), 7.74 (d, IB). 7.88 (a, 2B), 8.46 (s, IB), 
8.63 (a, 2B), 9.62 (s, IB), 10.22 (s, IB); 
Eleaental Analysis: Found C, 69.0; B, 5.1; N, 17.5; 
C 23 B 21 H 5 0 2 requires C, 69.2; B, 5.3; N, 17.51. 

The 6-anino-4- [3-aethyl-4-(2-pyrldylaethory)anlIino|quinazoline 
used as a starting material vas obtained as follows t- 

A mixture of 6-nltroqulnazolln-4-one (8.25 g), thlonyl chloride 
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(90 ml) and DNF (0.6 nl) was stirred and heated to reflux for 3 hours. 
The mixture was evaporated and the residue was dissolved In ©ethylene 
chloride (75 ml). The solution vas cooled in an ice-hath and 
trlethylaaine (5.4 al) vas added dropvlse. Isopropanol (100 al) and a 
solution of 5-aaino-2-tolyl 2-pyridylnethyl ether (10.1 g) in 
Isopropanol (100 al) vere added in turn and the Mixture vas 
concentrated by evaporation of the methylene chloride. A further 
portion of Isopropanol (150 al) vas added and the mixture vas heated 
to reflux for 2 hours. The mixture vas stored at ambient temperature 
for 16 hours. The solid vas isolated and washed vith diethyl ether. 
There vas thus obtained 4- [ 3 -ne thy 1-4- (2-pyridylmethoxy )anllino] -6- 
nitroquinazoline (13.3 g) vhlch vas used without further purification. 

A mixture of a portion (1.75 g) of the material so obtained and 
ethanol (40 ml) vas added portlonvise to a stirred mixture of stannous 
chloride dlhydrate (4.1 g) and ethanol (15 ml) which vas stirred and 
heated to 60*C. The resultant mixture vas heated to reflux for 2 
hours. The mixture vas allowed to cool to ambient temperature and to 
stand for 40 hours. The precipitate vas isolated and the filtrate vas 
evaporated. The Isolated solid and the residue from the filtrate vere 
combined and partitioned between ethyl acetate and a concentrated 
(30X) aqueous ammonium hydroxide solution. The two-phase mixture vas 
filtered and the organic phase vas separated, washed with brine, dried 
.(MgS0 4 ) and evaporated. The resultant residue vas purified by column 
chromatography using a 9:1 mixture of methylene chloride and methanol 
as eluent. The material so obtained vas triturated under ethyl 
acetate. There vas thus obtained 6-amino-4-[3-aethyl-4- 
(2-pyrldylmethoxy)anillno]qulnazoline (0.88 g, 551), 
NMR Spectrumt 2.29 (s, 3H), 5.2 (s, 2H), 5.45 (broad s, 2H), 6.98 (d, 
1H), 7.21 (m, 1H), 7.35 (m, 2H), 7.48 (d, 1H), 7.55 (m, 3H), 7.86 (m, 
IH), 8.25 (s, 1H), 8.59 (m, 1H), 9.12 (s, 1H). 

Example 43 

Concentrated hydrochloric acid (0.235 ml) vas added to a stirred 
mixture of 2 -me thoxyacetaldehyde dimethyl acetal (3.58 ml) and vater 
(16 ml). The mixture vas stirred at ambient temperature for 2 hours. 
The resultant mixture vas neutralised by the addition of a saturated 
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aqueous sodium bicarbonate solution. The mixture so obtained was 
added to a stirred suspension of 6-aalno-4-(3-methyl-4-(2-pyrldyl- 
metboxyanllino]quinasoline (2 g) In a mixture of ethanol (50 ml) and 
glacial acetic acid (0.65 ml). Sodium cyanoborobydrlde (0.71 g) vas 
added and the resultant mixture vas stirred at ambient temperature for 
16 hours. The mixture vas baslfled to pB8 by the addition of • 
saturated aqueous sodium bicarbonate solution and the mixture vas 
evaporated. The residue vas partitioned betveen methylene chloride 
and vater. The organic phase vas vasbed vith brine, dried (HgS0 4 ) and 
evaporated. The residue vas purified by column chromatography using a 
9s 1 mixture of methylene chloride and methanol as eluent. The 
material so obtained vas triturated under a mixture of methylene 
chloride and diethyl ether. There vas thus obtained 

6-(2-methoxyethylamlno)-4-[3-methyl-4-(2-pyrldylmethoxy)anlllno]- 
qulnazollne (1.7 g), m. p. 188-190*C; 

NBR Spectrum: 2.3 (s, 3H), 3.3* (s, 3B), 3.4 (t, 2H). 3.6 (t, 2B), 5.2 
(s, 211), 6.09 (t, 1H), 7.02 (d, 1H), 7.2-7.38 (m, 3B), 7.47-7.59 (m, 
4H), 7.86 (m, IB), 8.25 (s, IB), 8.59 (n, IH), 9.18 (s, 1H); 
Elemental Analysis: Found C, 68. 7| H, 6.0; N, 16.6; 
^AA 0 ! 0 * 2H 2° re « uir «« C, 68.8; H, 6.1 j M, 16. 7X. 

Example 44 

A mixture of 6-amino-4-(3-methyl-4-(2-pyrldylmethoxy)- 
anlllno]qulnazollne (4.2 g), 2-cbloroacetyl chloride (0.95 ml) and OKA 
(15 ml) vas stirred at ambient temperature for 3 hours. The mixture 
vas evaporated and the residue vas triturated under acetone. There 
vas thus obtained 6-(2-chloroacetamido)-4-[3-methyl-4-(2- 
pyrldylmethoxy)anllino]quinazollne, hydrochloride salt (5.4 g), 
m.p. >2S0*Ct 

NKR Spectrumt 2.3 (s. 3H), 4.43 (s, 2H), 5.28 (s. 2H), 7.11 (d, 1H), 
7.36-7.48 (m, 3B), 7.61 (d, 1H), 7.95 (m, 2B), 8.13 (m, IB), 8.63 (m, 
IB), 8.8 (s, IB), 9.02 (d, IB), 11.18 (s, IB), 11.53 (s, IB): 
Elemental Analysis: Pound C, 57.6; fl, 4.4; N, 14.6; 
CjjBjjjCIHjOj BC1 0.5B 2 0 requires C. 57.6; B, 4.6; N, 14. 6X. 
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Examgle 45 

A mixture of 6-(2-chloroacetaaido)-4-[3-nethyl-4-(2-pyridyl- 
methoxy)anilino] quinaxoline (5.3 g), a solution of nethylanine in 
ethanol (33X, 70 nl) and DBA (200 ml) vas stirred at ambient 
tenperature for 3 hours. The nixturc vas evaporated. Vater (450 nl) 
and a concentrated (301) aqueous ammonium hydroxide solution were 
added in turn to the residue to give a precipitate. The solid vas 
isolated, vashed vith vater and dried. The material so obtained vas 
purified by coluan chromatography using a lOtlsO.l mixture of 
methylene chloride, methanol and aqueous ammonium hydroxide solution 
as eluent. The material so obtained vas triturated under a mixture of 
methylene chloride and diethyl ether. There vas thus obtained 6-(2- 
nethylaalnoacetamido)-4- [ 3 -methyl-4- ( 2 -pyr idy lme thoxy ) anil ino ] - 
quinaxoline (3.5 g), m.p. 2 19-223 # C$ 

NMR Spectrum: 2.29 (s, 3H), 2.38 (s, 3H), 5.21 (s, 2H), 7.02 (d, IB), 

7.36 (m, 1H), 7.55 (m, 3H), 7.72 (d, IB), 7.87 (m, IB), 8.09 (m, IB), 
8.44 (s, IB), 8.58 (m, 2B), 9.58 (s, IB); 

Elemental Analysis: Found C, 67.2} B, 5.5; M, 19.5; 
C 24 H 24 N 6°2 "Q" 1 ™ 8 c ' 67 - 3 * H » 5 - 65 * N » 19.6%. 

Example 46 

Using an analogous procedure to that described in Example 42 
.except that the reaction product vas purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent, 6-amino-4-(2-fluoro*4-(2-pyridylmethoxy)anlllno]quinasoline 
vas reacted vith acetic anhydride to give 6-acetaaldo-4-(2-fluoro- 
4~(2-pyrldylmethoxy)anilino]qulnazoline, hydrochloride salt, in 16Z 
yield; 

NMR Spectrum: 2.15 (s, 3B), 5.26 (s, 2H), 6.93 (m, IB), 7.06 (m, IB), 
7.38 (m, 2B), 7.57 (d, IB), 7.73 (d, IB), 7.82 (m, IB), 7.88 (m, IB), 

8.37 (s, IB), 8.62 {*± 2B), 9.6 (broad s, IB), 10.23 (broad s, IB); 
Elemental Analysis: Found C, 60.1; B, 4.4; N, 15. 3; 

C 22 H 18 FH 5°2 HC1 °- 15B 2° re V* re « C » 59 * 7 * B » H » 15.8%. 

The 6-amino-4-(2*fluoro-4-(2-pyrldylmethoxy)anllino]quinaaoline 
used as a starting material vas obtained as follovs:- 

Using an analogous procedure to that described in the first 
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paragraph of the portion of Example 42 vhich Is concerned with the 
preparation of starting materials, 4-chloro-6-nltroqulnazollne was 
reacted with 4-aalno-3-fluorophenyl 2-pyrldylmethyl ether to give 

4-I2-fluoro-4-(2-pyridylnethory)anilinoJ-6-nitroquinazoline in 98Z 
yield. 

a mixture of the material so obtained (12 g), 10X 
palladiun-on-carboo (1.2 g) and ethanol (1.2 L) was heated to 50»C and 
stirred under an atmosphere of hydrogen for 4 hours. The mixture was 
cooled to ambient temperature and filtered. The filtrate was 
evaporated. The residue was suspended in water and the mixture was 
basif led by the addition of a dilute aqueous sodium carbonate 
solution. The resultant solid was isolated, washed with water and 
dried. There was thus obtained 6>amino-4-(2-fluoro-4-(2- 
pyrldylmethoxy)anlllno)quinazollne (5.3 g) which was used without 
further purification. 

Example 47 

Using an analogous procedure to that described In Example 43, 
6-aalno-4- (2-f luoro-4- (2-pyrldylmethoxy)anlllno] quinazoline was 
reacted with 2-methoxyacetaldehyde dimethyl acetal to give 4-|2- 

xluoro-4-(2-pyridylmethoxy)anilinoJ-6-(2-nethoxyethylanlno)- 
qulnazollne in S2X yield} 

.NHR Spectrumi 3.33 (s, 3H), 3.35 (t, 2H), 3.57 (t, 2H), 5.22 (s, 2B). 
6.13 (t, 1H), 6.94 (m, 1H), 7.05 (m, IB), 7.19 (d, 1H), 7.29 (m, IB), 
7.38 (m, 2B), 7.5 (d, IB), 7.56 (d, IB), 7.86 (m, IB), 8.19 (s, IB), 
6.62 (d, IB), 9.18 (broad s, IB); 
Elemental Analysis: Pound C, 64.0; B, 5.4» N, 15.9; 
C 23 B 22 PM 5 0 2 0.7BJ0 requires C, 63.9; B, 5.4| N, 16.2Z. 

Bxaaple 48 

Using an analogous procedure to the second paragraph of the 
portion of Example 42 which is concerned with the preparation of 
starting materials except that the reaction product was purified by 
column chromatography using increasingly polar mixtures of methylene 
chloride and methanol, 4- J 3-chloro-4- (2 -pyr idylaethory ) anilino J -6- 
nltroqulnazoline was reduced with stannous chloride dlhydrate to give 
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6-amino-4-(3-chloro-4-(2-pyridylmethoxy)anilino)quina2oline in 64X 
yield; 

HMR Spectruas 5.26 (s, 2B), 7.22 (a, 2R) 9 7.26 (a, IB), 7.31 (d 9 IB), 
7.37 (a, IB), 7.52 (d, 1B) V 7.58 (d, IB). 7.88 (a, IB), 8.04 (d 9 IB), 
8.33 (s, IB), 8.69 (a, IB). 

The 4-[3-chloro-4-(2-pyridylmethoxy)anlllno]-6-nitroquinAZoline 
used as a starting aaterlal vas obtained as follows i- 

Using an analogous procedure to that described In the first 
paragraph of the portion of Example 42 vhich Is concerned with the 
preparation of starting aaterlal 6, 4-chloro-6-nltroquinazollne vas 
reacted with 4-aaino-2-chlorophenyl 2 -pyr ldylmethyl ether to give the 
required starting aaterlal In 801 yield. 

Example 49 

Using an analogous procedure to that described in Exanple 43, 
6-amino-4- [3-chloro-4-(2*pyrldylBethoxy)anllino)qulna2ollne vas 
reacted with 2-methoxyacetaldehyde dimethyl acetal to give 
4-(3-chloro-4*(2-pyrldylaethoxy)anllino]-6-(2-aethoxyethylaaino)- 
qulnazollne in 67X yield; 

NMR Spectruas 3.33 (s, 3B), 3.38 (a, 2B), 3.63 (t, 2H), 5.3 (s, 2B), 
6.18 (t, IB), 7.2 (d, IB), 7.27 (d, IB), 7.35 (a, 2B), 7.53 (d, IB), 
7.6 (d, IB), 7.73 (a, IB), 7.9 (a, IB), 7.98 (d, IB), 8.33 (s, IB), 
.8.6 (d, IB), 9.3 (broad s, IB); 

Elemental Analysis: Found C, 60. 3X; B, 4.9; N, 15. 0; 
C 23 B 22 C1N S 0 2 1.07B 2 0 requires C, 60.7; B, 5.3; N, 15.4X. 

Example 50 

A stirred suspension of 3-aorpholinoproplonaldehyde dinethyl 
acetal (3.8 g) in vater (30 ml) vas acidified to pBl by the addition 
of concentrated hydrochloric acid. The mixture vas heated to 40*C for 
90 minutes. The mixture vas brought to pH6 by the addition of a 
saturated aqueous sodium bicarbonate solution. 

Approximately one half of this mixture vas added to a stirred 
mixture of 6-amino-7-nethoxy-4-|3-methyl-4-(2-pyridylnethoxy)anilinoJ- 
qulnasollne (1.16 g) and ethanol (300 ml). Sodium cyanoborohydrlde 
(0.244 g) vas added and the acidity of the mixture vas adjusted to pB4 
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to 5 by the addition of glacial acetic acid. The mixture vas stirred 
at ambient temperature for 16 hours. A second portion of sodium 
cyanoborohydrlde (0.11 g) vas added and the mixture vas stirred at 
ambient temperature for 66 hours. The mixture nras evaporated and the 
residue vas purified by column chromatography using increasingly polar 
mixtures of ethyl acetate and methanol as eluent. The material so 
obtained vas dissolved in ethyl acetate and a saturated solution of 
hydrogen chloride gas in ethyl acetate vas added dropvise. The 
resultant solid vas isolated, vashed vith ethyl acetate and vith 
diethyl ether and dried. There vas thus obtained 7-methoxy-4-(3- 
methyl-4- (2-pyrldylnethoxy)anllino] -6- ( 3-morpholinopropylamino ) - 
quinazoline 9 trihydrochlorlde salt (0.85 g); 

NHR Spectrum: 2.14 (t 9 2H) 9 2.34 (s, 3H) 9 3.1 (m, 2H), 3.27 (t, 2H), 

3.52 (m 9 4H) 9 3.93 (m 9 4H) f 4.06 (s 9 3H) f 5.48 (s 9 2H) t 7.13 (d 9 1H), 

7.23 (s 9 lH) f 7.53 <m 9 1H) 9 7.57 (s 9 1H) 9 7-81 (m 9 2H) 9 8.0 (d 9 1H) 9 

8.38 (m 9 1H) 9 8.63 (s 9 1H) 9 8.85 (d 9 1H); 

Elemental Analysis: Found C 9 47.0i H 9 6.7; H 9 11.1; 

C 29 H 34 N 6°3 3HC1 6 - 5H 2° C 9 47.0; H 9 6.8; H 9 11.3X. 

The 6-amino«7*methoxy-4-(3-methyl*4-(2-pyrldylmethoxy)anllino)- 

quinazoline used as a starting material vas obtained as follows t 

A mixture of 4-chloroanthranilic acid (17.2 g) and formamide (10 

ml) vas stirred and heated to 130*C for 45 minutes and to 175 "C for 75 
.minutes. The mixture vas allowed to cool to approximately 100 9 C and 

2- ( 2-ethoxyethoxy ) ethanol (50 ml) vas added. The solution so formed 
vas poured into a mixture (250 ml) of. ice and vater. The precipitate 
vas isolated, vashed vith vater and dried. There vas thus obtained 7- 
chloroqulnazolin-4-one (15.3 g 9 85X). 

A portion (6 g) of the material so obtained vas added 
portlonvlse to a stirred mixture of concentrated sulphuric acid (12 
ml) and fuming nitric acid (12 ml) which had been cooled to 0 # C. The 
mixture vas stirred at ambient temperature for 30 minutes and then 
heated to 110*C for 30 minutes. The mixture vas cooled to ambient 
temperature and poured onto a mixture of ice and vater. The 
precipitate vas isolated, vashed vith vater and dried. There vas thus 
obtained 7-chloro-6-nltroqulnazolin-4-one (6.89 g). 

A mixture of a portion (4 g) of the material so obtained, 
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thlonyl chloride (30 ml), phosphoryl chloride (5 ml) and OHP (10 
drops) vas stirred and heated to reflux for 4 hours. The mixture vas 
evaporated. There vas thus obtained 4,7-dichloro-6*nltroqulnazoline 
as a solid vfalch vas used vithout further purification. 

Using an analogous procedure to that described in Ezaaple 1, 
4,7-dichloro-6-nltroqulnazoline vas reacted with 5-amino-2-tolyl 2* 
pyridylmetbyl ether to give 7-chloro-4-[3-Bethyl-4.(2- 
pyridylmethoxy)anilino J -6-nitroquinaxoline in 81Z yield. 

After appropriate repetition of the previous steps, sodium 
methoxide (11 g) vas added portlonvise to a stirred mixture of 
7-chloro-4-|3-methyl«4«(2*pyridylaethoxy)anilino)-6-nitroquinaxollne 
(20 g) and DHSO (200 ml) which vas cooled in a vater bath to 
approximately 18 # C. The resultant mixture vas stirred at ambient 
temperature for 4 hours. The mixture vas poured slowly onto a mixture 
of ice and vater. The precipitate vas isolated to give 
7*methoxy-4.(3-methyl-4-(2-pyridylmethoxy)anilino)-6-nltroquiiu»oline 
(16.5 g) which vas used vithout further purification. 

The material so obtained vas reduced with stannous chloride 
dihydrate using an analogous procedure to that described in the second 
paragraph of the portion of Example 42 which is concerned with the 
preparation of starting materials. There vas thus obtained 6-amlno-7* 
methoxy-4-[3-metfiyl-4-(2-pyridylmetho^ in 301 

yield; 

NMR Spectrum: 2.26 (s, 3H) f 3.97 (s, 3H), 5.2 (s. 2H), 6.97 (d, 1H), 
7.06 (s, lH) f 7.35 (m, 1H), 7.42 (s, 1H), 7.55 (m 9 3H) f 7.85 (m, 1H), 
8.08 (m, 1H), 8.25 (S, 1H), 9.04 (s, 1H). 

The 3-morpholinopropionaldehyde dimethyl acetal used as a 
starting material vas obtained as follows :- 

Horphollne (11.9 g) and potassium carbonate (11.3 g) were added 
in turn to a stirred solution of 3-bromoproionaldehyde dimethyl acetal 
(5 g) in toluene (80 ml) and the mixture vas stirred at ambient 
temperature for 16 hours. The mixture vas filtered and the filtrate 
vas evaporated. The residue vas purified by colum chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent. There vas thus obtained 3-morphollnopropionaldehyde 
dimethyl acetal (3.82 g). 
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Example 51 

Oslng an analogous procedure to that described In Exaaple 1 
except that the product was recrystalllsed fro. a mixture of methanol 
and ethanol, 6-broBO-4-chleroquinaxoline (European Patent Application 
Mo. 0 520 722, Exaaple 9) vas reacted with 5-aaino-2-tolyl 
2-pyridylmethyl ether to give 6-bromo-4-{3-metfayl-4-(2- 
pyrldyl»ethoxy)anlllnojqulna*ollne, dlhydrochloride salt, In 68X 
yield, a.p. 232-234*Cf 

NMR Spectrum, 2.3 (s, 3H), 5.35 (a. 2B). 7.13 (a, 1H), 7.52 (», 3H), 
7.63 (d, IB), 7.9 (d, 1H), 8.08 (■, IB), 8.25 (a, IB), 8.7 (a, IB), 
8.92 (s, IB), 9.17 (d, IB), 11.62 (d, 18) » 
Eleaental Analysis, Found C, 48.4) B, 4.2| M, 10.6| 
C 21 H 17 BrH 4° 2HC1 1 ' 5H 2° r «^»« C, 48.4) B, 4.25) H, 10. 7X. 

Exaaple 52 

The following Illustrate representative pharmaceutical dosage 
forms containing the compound of formula I, or a 
phamaceutically-acceptable salt thereof (hereafter compound X), for 
therapeutic or prophylactic use in humans » 

(a) Tablet 1 

Compound Z 

Lactose Ph. Eur 

Croscaruellose sodium 

Baize starch paste (5X w/v paste) 
Magnesium stearate 



mg/tablet 
100 

182.75 
12.0 
2.25 
3.0 
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(b) Tablet II pg/tablet 

Compound Z 50 

Lactose Ph. Eur 223.75 

Croscarmellose sodium 6.0 

Maize starch 15.0 

Polyvinylpyrrolidone (51 v/v paste) 2.25 

Magnesium stearate 3 # 0 

(c) Tablet III pg/tablet 

Conpound Z # . i.o 

Lactose Ph. Eur 93.25 

Croscaraellose sodium 4.0 

Maize starch paste (5X v/v paste) 0.75 

Magnesium stearate 1.0 

(d) Capsule mg/capsule 

Compound Z 10 

Lactose Ph. Eur 488.5 

Magnesium stearate 1.5 

(e) Injection I ( 50 pg/ml ) 

Compound Z 5. OX v/v 

1M Sodium hydroxide solution 15. OX v/v 

0.1M Hydrochloric acid 

(to adjust pH to 7.6) 

Polyethylene glycol 400 4.5X v/v 

later for injection to 100X 

(f) Injection II ( 10 mg/ml ) 

Compound Z 1.0X v/v 

Sodium phosphate BP • 3.6X v/v 

0.1M Sodium hydroxide solution 15. OX v/v 

Water for injection to 100X 
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(g) Injection III ( lag/ml. buffered to pjtt ) 

Compound X 0. IX w/v 

Sodium phosphate BP 2.26X w/v 

Citric add 0.38X w/v 

Polyethylene glycol 400 3.5X v/v 

Water for injection to 100X 

Mote 

The above formulations may be obtained by conventional 
procedures well known in the pharmaceutical art. The tablets (a)-(c) 
may be enteric coated by conventional means, for example to provide a 
coating of cellulose acetate phthalate. 
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AHILDffi DERJVATIVBS 

CLAIMS 

1* An aniline derivative of the formula I 




•herein a is I, 2 or 3 and each B 1 is independently halogeno, hydroxy, 
amino, hydroxy aaino, ureido, trifluoroaethoxy, (l-4C)alkyl, 
<i-4C)alkoxy, (2-4C)alkanoyloxy, <2-4C)alkenyloay, (2-4C)alkynyloxy, 
<l-3C)alkylenedioxy. (i-4C)alkylaaino. di-{(l-4C)alkyllamino, 
pyrrolidin-l-yl, plperidino, morphollno, plperazln-l-yl, 
4-(l-4C)alkylpiperazin-l-yl, (l-4C)alkylthio, halogeno-(2-4C)alkoxy, 
hydroxy- (2-4C)alkoxy, (l-4C)alkoxy-(2-4C)alkoxy, aaino- ( 2-4 C)alkoxy, 
(l-4C)alkylamino-(2-4C)alkory f dl-f (l-4C)alkylJamino-(2-4C)alkory f 
pyrrolidin-l-yl-(2-4C)alkoxy t piperldlno-(2-4C)alkoxy, 
morphollno- (2-4C)alkoxy, piperaxin-l-yl-(2-4C)alkoxy > 
4-(l-4C)alkylpiperaxln-l-yl-(2-4C)alkoxy, hydroxy-(2-4C)alkylanino- 
(2-4C)alkoxy, di- [hydroxy- (2-4C)alkyl) aaino- (2-4C)alkory, 
(l-4C)alkoxy-(2-4C)alkylamino-(2-4C)alkoxy» di-{(l-4C)alkoxy-(2-4C)- 
alkyl J aaino- (2-4C) alkoxy , aaino-(2-4C)alkylamino-(2-4C)alkoxy, 
di- (aaino- (2-4C)alkyl) aaino- (2-4C)alkoxy, 
(l-4C)alkylanino-(2-4C)alkylanino-(2-4C)alkoxy, 
di-[(l-4C)alkylaaino-(2-4C)alkyllaaino-(2-4C)alkoxy, 
di-[(l-4C)alkyl]aaino-(2-4C)alkylaaino-(2-4C)alkoxy, 
di- (di- f ( 1-4C) alkyl J amino- (2-4C)alkyl) amino- (2-4C)alkoxy , 
pyrrolidin-l-yl-(2-4C)alkylanino-(2-4C)alkoxy, 
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piperidino-(2-4C)alkylamino-(2-4C)alkoxy, 
Borpholino-(2-4C)alkylamino-(2-4C)alkoxy, 
piperazin-l-yl-(2-4C)alkylamino-(2-4C)alkoxy, 
4-(l-4C)alkylpiperazin-l-yl-(2-4C)alkylamino-(2-4C)alkoxy, 
(l-4C)alkylthio-(2-4C)alkoxy, (l-4C)alkylsulphinyl-(2-4C)alkoxy, 
( l-4C)alkylsulphonyl-(2-4C)alkoxy, halogeno- (2-4C) alkylamino , 
hydroxy- ( 2-4C )alkylanino , (l-4C)alkoxy-(2-4C)alkylamino, 
anino- (2-4C) alkylamino, ( l-4C)alkylamino- ( 2-4C)alkylamino, 
dl-l ( l-4C)alkylJ amino- (2-4C) alkylamino, 

pyrrolidln- 1-yl- ( 2-4C) alkylanino , piperidino- ( 2-4C ) ally lamlno , 
norpholino- ( 2-4C) alky 1 amino, piperaxln-1-yl- ( 2-4C) alkylanino , 
4-(l-4C)alkylpiperazin-l-yl-(2-4C)alkylamino, 
hydroxy- ( 2- 4C ) alkylanino- ( 2- 4C ) alkylanino , 
di-lhydroxy-(2-4C)alkyl)amino-(2-4C)alkylamino, 
( l-4C)alkoxy- (2-4C)alkylaaino- (2-4C)alkylanino, 
di- 1 (l-4C)alkoxy-(2-4C)alkyl] amino- (2-4C) alkylamino, 
anino-(2-4C)alkylamino-(2-4C)alkylamino, 
di-lamino-(2-4C)alkyl|amino-(2-4C)alkylamino, 
(l-4C)alkylanino-(2-4C)alkylanino-(2-4C)alkylaaino, 
di-l(l-4C)alkylanino-(2-4C)alkylJanino-(2-4C)alkylanino, 
di-[(l-4C)alkyl)anino-(2-4C)alkylamino-(2-4C)alkylamino, 
di-{di-l( 1-4C) alkyl ] anino- ( 2-4C) alkyl } amino- ( 2-4C) alkylanino , 
. pyrrolidin-1 -yl- ( 2-4C ) alkylamino- ( 2- 4C ) alkylamino , 
piperidino-(2-4C)alkylanino-(2-4C)alkylanino, 
norpholino- ( 2- 4C) alkylanino- ( 2-4C ) alkylanino , 
piperazin-l-yl-(2-4C)alkylamino-(2-4C)alkylamino, 
4-(l-4C)alkylpiperaxin-l-yl-(2-4C)alkylanino-(2-4C)alkylanino, 
H- ( 1-4C) alkyl-halogeno-< 2 -4C) alkylamino, 
N- ( 1-4C) alkyl-hydroxy- ( 2-4C) alkylanino , 
M- (l-4C)alkyl-(l-4C)alkoxy-(2-4C) alkylanino , 
di- [halogeno-(2-4C)alkyl] amino, dl- |hydroxy-(2-4C)alkyl] anino , 
di-[(l-4C)alkoxy-(2-4C)alkylJamino, (2-4C)alkanoylamino, 
2-oxopyrrolidin-l-yl, 2-oxopiperidin-l-yl, 
halogeno-(2-4C)alkanoylanlno, hydroxy- ( 2-4C ) alkanoylamino , 
(l-4C)alkoxy-(2-4C)alkanoylanino, (3-4C)alkenoylanino, 
(3-4C)alkynoylamino, (2-4C)alkanoyloxy-(2-4C)alkanoylanino. 
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amino- (2-4C) alkanoylamino, ( l-4C)alkylamino-(2-4C)alkanoylamino, 
di-l(l-4C)alkyl]amino-(2-4C)alkanoylamino, 

pyrrolidin-l-yl-(2-4C)alkanoylaalno, piperidino-(2-4C)alkanoylamlno, 

morpholino- (2-4C)alkanoylamino, plperazin-l-yl-(2-4C)alkanoylamino, 

4-( l-4C)alkylpiperazin-l-yl- (2-4C) alkanoylamino , 

(l-4C)alkylthio-(2-4C)alkanoylamino, 

(l-4C)alkylsulphinyl-(2-4C)alkanoylamino, 

(l-4C)alkylsulpbonyl- (2-*C)alkanoylamino, 

N-(l-4C)alkyl-(2-4C)alkanoylamino, 

H- ( 1 -4C) alkyl-halogeno- ( 2-4C) alkanoylamino , 

H-(l-4C)alkyl -hydroxy- (2-4C) alkanoylamino, M- ( l-4C)alkyl- ( l-4C)alkoxy- 
(2-4C)alkanoylamlno, N- ( l-4C)alkyl- (3-4C) alkenoylanino or 
H- ( 1 -4C)alkyl- ( 3-4C) alkynoylaaino , 

and wherein any of the above-mentioned R l substituents comprising a 
CHj (methylene) group which is not attached to a halogeno, SO or S0 2 
group or to a N, 0 or S atoa optionally bears on said CHj group a 
aubstituent selected from hydroxy, amino, (l-4C)alkoxy f 
(l-4C)alkylanino and di-| (l-4C)alkyl] amino; 
n is 0, 1, 2 or 3 and each R 2 is Independently halogeno, 
trlfluoromethyl, hydroxy, amino, nitro, cyano, (l-4C)alkyl, 
(l-4C)alkoxy, (l-4C)alkylaaino, di-((l-4C)alkyl)amino or 
( 2-4C) alkanoylamino f 

.X is a group of the formula CO, C(R 3 ) 2 , CH(0R 3 ), C(R 3 ) 2 -C(R 3 ) 2 , 
C(R 3 )-C(R 3 ), CmC t CH(CH), 0, S, SO, SOj, CONR 3 , SOjNR 3 , MR 3 C0, NR 3 S0 2 , * 
0C(R 3 ) 2 , SC(R 3 ) 2 , C(R 3 ) 2 0 or C(R 3 ) 2 S wherein each R 3 is independently 
hydrogen or (l-4C)alkyl* and 

Q is a phenyl or naphthyl group or a 5- or 6-aembered beteroaryl 

moiety containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen 

and sulphur, which beteroaryl moiety is a single ring or is fused to a 

benzo ring, and wherein said phenyl or naphthyl group or beteroaryl 

moiety is optionally substituted with 1, 2 or 3 substituents selected 

from halogeno, trlfluoromethyl, cyano, carbamoyl, hydroxy, amino, 

nitro, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylamino, 

di- [ ( 1 - 4C ) alkyl ] amino , ( 2 -4C) alkanoylamino, N- ( 1 -4C ) alkylcar bamoyl and 

N,N-dl- ( ( 1-4C) alkyl) carbamoyl} 

or a pbarmaceutlcally-acceptable salt thereof. 
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2. An aniline derivative of the formula I as claimed in claim 1 

vherein ■ is 1 with the substituent located at the 6-position or m is 
2 with the substituents located at the 6* and 7-positions and each R 1 
is fluoro, chloro, bromo, hydroxy, amino, me thoxy, ethoxy, acetoxy, 
methylamino, ethylamino, 2-bromoethoxy, 2,2,2-trifluoroethoxy, 
2-hydroxyethoxy, 2-methoxyethoxy, 2 -ethoxy ethoxy, 2-methylaminoethoxy, 
2 - e thylaminoe thoxy t 3-methylamlnopropoxy, 3-ethylaminopropoxy, 

2- dimethylaminoethoxy, 2-diethylaminoe thoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy , 2* (pyrrolidine 1-yl) ethoxy f 
3-(pyrrolldin-l-yl)propoxy, 2-piperidinoethoxy, 3-plperidinopropoxy, 

2 - no rphol inoe thoxy , 3-morpholinopropoxy, 2-(piperazin-l-yl)ethoxy, 

3- (piperazin-l-yl)propoxy f 2- (4-methylpiperazin- 1-yl) ethoxy , 
3- ( 4-nethylpiperatin-l-yl)propoxy , 2-hydroxyethylanino, 

2 -me thoxy ethylamino , 2 -ethoxy ethylamino, 3-methoxypropylamino , 

2-dimethylaminoethylaaino, 3-dlmethylaalnopropylamino, 

2 * ( pyrrol idin- 1 -yl ) ethylamino , 3-(pyrrolidin-l-yl)propylamlno, 

2-piperldinoethylamino , 3-piperidlnopropylamino, 

2 -mo rphol inoethylamino , 3-morpholinopropylamino, 

2- ( piperazin-l-yl ) e thylaaino , 3- ( plperazin- 1 -yl ) propylamine , 

2- ( 4-methylpiperaxin- 1 -yl ) e thylaaino , 

3- (4-methylpiperazln-l-yl)propylamino, acetamido, 2-chloroacetamldo, 
2-methylaminoacetamido, 2-ethylaminoacetaaido, 

2-dlmethylaminoacetamldo or 2-dlethylamlnoacetamldo, or (B 1 ) 1> is a 
6,7-methylenedloxy group; 

n is 0, 1 or 2 and each R is Independently fluoro, chloro, bromo, 
cyano, methyl or ethyl i 

X is a group of the formula CO, C(R 3 ) 2 , CH(0R 3 ), 0, S, S0 2 , CONR 3 , 
SOjNR 3 , HR 3 C0, NR 3 S0 2 , OC(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is 
independently hydrogen or methyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoronethyl, 
cyano, carbamoyl, methyl and ae thoxy 9 or Q is a 5- or 6 -member ed 
heteroaryl aoiety selected from furyl, thienyl, oxazolyl, imidaxolyl, 
thiazolyl, pyridyl, pyrimidinyl and 1,2,4-trlazolyl which is 
optionally substituted with 1 or 2 substituents selected from fluoro, 
chloro, methyl, ethyl, methoxy and ethoxy; 



WO 96/15118 



PCT/GB9S/0M06 



- Ill - 

or a pbarmaceutlcally-acceptable salt thereof. 

3. An aniline derivative of the formula I as claimed in clain 1 

vherein ■ is 1 with the substltuent located at the 6-posltlon or ■ is 
2 with the substltuents located at the 6- and 7-positions and each R l 
is hydroxy, anino, aethoxy, ethoxy, acetoxy, methyl amino, ethylamino, 
2-bromoethoxy, 2,2, 2-tri f luoroethoxy , 2-bydroxyethoxy, 
2-methoxyethoxy, 2-ethoxyethoxy, 2-metbylamlnoethoxy, 
2-ethylanlnoethoxy, 3-methylaminopropoxy, 3-ethylaninopropory, 

2- dlmethylaminoethpxy, 2-diethylaminoethoxy. 3-diaethylaolnopropoxy, 

3- dletfaylamlnopropoxy, 2-hydroryethylaaino, 2-methoxyethylamlao, 
2-ethoxyethylanino , acetamldo, 2-chloroacetamldo, 
2-methylamlnoacetamldo, 2-ethylaminoacetamido, 
2-dlmethylamlnoacetamldo or 2-diethylamlnoacetamido, or (R l ) is a 
6,7-nethyleoedioxy group; 88 

n is 0 or n is 1 and R 2 is fluoro, chloro, cyano, nethyl or ethyl, 
X is a group of the formula CO, C(R 3 ) 2 , CH<OR 3 ), 0, S, S0 2 , CONR 3 . 
SOjKR , OC(H ) 2 or SC(R 3 ) 2 vherein each R 3 is independently hydrogen 
or methyl; and 

Q is a phenyl group which ia optionally substituted with 1 or 2 
substltuents selected from fluoro, chloro, bromo, trlfluoromethyl, 
cyano and carbamoyl, 

.or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thlenyl, pyrldyl, oxazolyl, lmldasolyl, thlasolyl, pyrimldinyl and 
1,2,4-triazolyl which is optionally substituted with 1 or 2 
substltuents selected from fluoro, chloro, methyl, ethyl, aethozy and 
ethoxy; 

or a pharaaceutically-acceptable salt thereof. 

4. an aniline derivative of the formula I as claimed in claim 1 

vherein n is 1 or 2 and each R 1 is hydroxy, methoxy, ethoxy, 

2-hydroxyethoxy, 2-nethoxyethoxy, 2-methylaminoethoxy or 

2-dlmethylaminoethoxy, or (R I ) - is a aethylenedloxy group; 

n is 0 or n is 1 and R 2 , which is located ortho to the group of 

formula -X-Q, is fluoro, chloro, cyano, methyl or ethyl; 

X is a group of the formula CO, C(R 3 ) 2 , CH(OR 3 ), 0, S, SO,, CONR 3 , 
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3 3 3 3 

S0 2 NR , OC(R ) 2 or SC(R ) 2 wherein each R is independently hydrogen 

or methyl; and 

Q ie a phenyl group which is optionally substituted with 1 or 2 
substltuenta selected froa fluoro, chloro, broao, trlfluoromethyl, 
cyano and carbamoyl 9 

or Q is a 5* or 6-meabered heteroaryl noiety selected froa furyl, 
thienyl, pyridyl, oxazolyl, imidaxolyl, thlazolyl, pyrinldinyl and 
1,2,4-trlazolyl which is optionally substituted with a substituent 
selected froa aethyl and ethyl; 
or a pharmaceutically-acceptable salt thereof. 

5. An aniline derivative of the formula I as claiaed in claia 1 

wherein ■ is 1 with the substituent located at the 6-posltion or a is 

2 with the substltuents located at the 6- and 7-posltlons and each R 1 
is hydroxy, amino, me thoxy, e thoxy, acetoxy, methylaaino, ethy laaino, 
2-bromoe thoxy, 2,2,2- 1 r i f luo roe thoxy , 2-hydroxyethoxy, 
2-aethoxyethoxy, 2-me thy laminoe thoxy, 3-metbylamlnopropoxy, 
2-dlnethylaninoethoxy, 3-diaethylaminopropoxy, 

2* (pyrrolidine 1-yl ) e thoxy, 3- (pyrrolidine 1-yl ) propoxy , 

2- piperidinoethoxy, 3-piperidinopropoxy, 2-aorphollnoethoxy, 

3- norpbolinopropoxy, 2-(piperazin-l-yl)ethoxy, 

3- ( plperaz in* 1 -yl ) propoxy , 2* ( 4 -aethylplperaz in- 1-yl ) e thoxy, 
. 3 • ( A -ne thy lp i peraz in- 1 -yl ) propoxy , 2 - hydroxy e thy laaino , 

2- methoxyethylaalno, 3-nethoxypropylaaino, 2-diaethylaninoethylanino, 

3 - dime thy laminop ropy lanino , 2- ( pyrrolidine 1 -yl ) ethy laaino , 

3- ( pyrrolidin- 1-yl ) propy lanino , 2-pip eridinoethylaaino , 
3-plperidinopropylaaino , 2-aorpholinoethy laaino , 
3-aorpholinopropylaaino , 2-( plperaxin- 1-yl ) ethy laaino , 

3- (plperaxin- 1-yl ) propy laaino , 2- ( 4 -aethylplperaz in- 1-yl ) ethy laaino , 
3-(4-methylpiperaxin-l-yl)propylamino 9 acetaaido, 2-chloroacetaaido, 
2-aethylaainoacetaaido , 2-ethylaainoacetamido , 
2-diaetbylaminoacetaaido or 2-diethylamlnoacetaaido y or (R*) B la a 
6,7-aethylenedloxy group; 

n is 0, 1 or 2 and eath R 2 is independently fluoro, chloro, broao , 
cyano , methyl or ethyl; 

Z is a group of the formula CO, CHj, CH(OH), 0, S, SOjt CONH, SOjNB, 
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NHCO, HHS0 2 or OCB 2 i and 

Q Is a phenyl group which is optionally substituted with 1 or 2 
substltuents selected from fluoro, chloro, bromo, trlfluoroaethyl. 
cyano, carbamoyl, uetbyl and aethoxy, or Q Is a 5- or 6-aembered 
heteroaryl moiety selected from furyl, thienyl, orazolyl, lnldazolyl, 
thlazolyl and pyrldyl which Is optionally substituted with 1 or 2 
substltuents selected froa fluoro, chloro, aethyl, ethyl, aethoxy and 
ethosyi 

or a pharaaceutlcally-acceptable salt thereof. 

6. An aniline derivative of the formula 1 as claimed In claim 1 

wherein (R 1 )^ Is 6,7-dimethosy; 

n Is 1 and R , which Is located ortho to the group of formula -X-Q, Is 
fluoro, chloro or methyl. 

X is a group of the formula CO, CH 2 , CH(OH), 0, S, S0 2 , CONH, SOjMH or 
OCHj; and 

0 Is a phenyl group which Is optionally substituted with 1 or 2 
substltuents selected from fluoro, chloro, trlfluoromethyl, cyano and 
carbamoyl, 

or Q Is 2-furyl, 3-furyl, 2-thienyl, 3-thlenyl, 2-pyrldyl, 3-pyrldyl, 

4- pyrldyl, 2-oxazolyl, 4-oxazolyl, 5-oxasolyl, 2-laldazolyl, 
l-methyllBldazol-2-yl, 4-laldazolyl, l-aethylialdazol-4-yl, 

.5-laldazolyl, 1 -methyl imidaxol-5-yl, 2- thlazolyl, 4-thiaxolyl or 

5- thlazolyl* 

or a pharmaceutically-acceptable acid-addition salt thereof. 



7. An aniline derivative of the formula Z as claimed In claim 1 

wherein (R l ) B Is 6,7-dlmethoxy, «-methory-7-(2,2,2-trifluoroetho«y), 
6-(2-diaethylaainoethoxy)-7-nethoxy, 
6- (3-dlmetbylamlnopropoxy) -7-aethoxy , 

6- (2-norpholinoe thoxy ) -7-nethoxy , 6- (3-aorpbolinopropoxy ) -7 -me thoxy, 

6-(2-diaethylamlnoethoxy), (•(3-dlmethylamlnoproposy), 

6-(2-morpbolinoethoxy), 6- ( 3-morpholinopropoxy ) , 6- amino, 6-acetaaldo, 

6- (2-chloroacetamldo ) , 6-(2-nethylaminoacetamido) , 

6- (2-methoxyethylamino , 6- ( 2- dine thylamlnoe tbylaaino ) - 7-aethoxy , 

6-(3-dlmethylaainopropylamlno)-7-methoxy, 
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6-(2-norpholinoethylaiiino)-7-oethoxy or 

6- ( 3*norpholinopropylaaino) -7-aethoxyj 
2 

n is 1 or 2 and R is fluoro, chloro or methyl i 
Ilia group off formula OCH 2 j and 

Q is 2-furyl, 3-furyl, 2-thlenyl, 2-pyridyl or l-aethyliaidazol-2-yl ; 
or a pharmaceutlcally-acceptable acid-addition salt thereof. 

8. An aniline derivative of the formula I as claimed in claim 1 
vherein (R*)_ is 6,7-dimethoxy; 

2 

n is 1 and R is fluoro, chloro or methyl f 
X is a group of the formula OCR 2 i and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylinidaxol-2-yl; 
or a pharmaceutlcally-acceptable acid-addition salt thereof. 

9. An aniline derivative of the formula I as claimed in claim 1 
selected froms- 

4- ( 4 -benzoyl-3 -chlo roanilino ) -6 9 7-dimethoxyqulnazo line , 
4- (3-chloro-4- 1 1-hydroxy- 1- ( 4-pyrldyl )nethyl J anllino] -6, 7- 
dlmetboxyqulnazoline , 

4* ( 4-bensyl*3-chloroanillno ) -6 9 7-dimethoxyqulnazoline , 
4-(3-chloro-4-phenylthioanillno)-6 9 7-dimethoscyquinazoline 9 
4-[3-chloro-4-(l-aethylimidazol-2-ylthio)anllino)-6 t 7- 
dimethoxy qulnazol ine , 

6 , 7-dinethoxy-4- 1 4- (N-phenylsulphamoyl ) anllino | quinazoline , 
6 , 7 -dinethoxy- 4 - ( 3-methyl-4- ( 2 -pyrldylmethoxy) anllino ] qulnazol ine , 
4- 1 3-chloro-4- ( 4-f luorobenzoyl) anllino) -6, 7-dlmethoxyquinazoline , 
4- 12- f luoro-4- ( 2 -pyrldylmethoxy) anllino) -6 , 7-dlmethoxyqulnazollne , 
4- ( 3- f luoro-4- ( 2 -pyrldylmethoxy ) anllino ) -6 , 7-dlmethoxyquinazoline , 
4- (3-chloro-4-(2-pyridylmethoxy) anllino) -6 , 7-dimethoxyqulnazoline, 
4- [3-chloro-4- ( l-methyllmida2ol-2-y Ine thoxy)anillno] -6, 7-dlmethoxy- 
quinazoline , 

6 v 7-dlmethoxy-4- (3 -methyl- A- ( l-methyllmldazol-2-ylmethoxy ) anllino) - 
qulnazol ine 9 

6 , 7-dimethoxy-4- 1 3-methyl-4- ( 2-thiazolylmethoxy ) anllino] quinazoline, 
4- ( 3- f luoro-4- ( 2-pyrldylmethoxy ) anllino ) -6 , 7-dinethoxyquinazoline , 
4- { 2- f luoro-4- ( 2-pyrldylmethoxy ) anllino J -6- ( 3 -morpholinopropoxy ) - 
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quinazollne, 

6-(3.dl^tA y la a inopropoxy)-7-BetAoxy-«. I 3. B et±yl-4-(2.p^idyl B *thoxy). 
anilinojquinasollne, 

7.Mthox y .«.[3-»ethyl-4.(2-pjrrlcf 7 l Ja ethox y )a a ilino].6.(3-B,orpholino- 
propoxy) quinazollne or 

4M2-nuoro-4-(2.p3rrldylBethory)anilino]-6-(2- B ethorycth7laaino)- 
quinaxollne; 



or 



• pharmaceutically-acceptable acld-addltlon salt thereof. 



10. A process for the preparation of an aniline derivative of 

the formula I, or a pharmaceutically-aeceptable salt thereof, as 
claimed in any one of claims 1 to 9 which comprises* - 
(•) the reaction of a quinazollne derivative of the foraula II 




II 

wherein 2 is a displaceable group, with an aniline of the formula III. 



— Q 

III 




(b) for the production of those compounds of the formula I 

wherein H l or E 2 is hydroxy, the cleavage of an aniline derivative of 
the formula I wherein R l or B 2 is (l-4C)alkoxy; 
• (c) for the production of those compounds of the formula I 

vherein B is amino or hydroxyamlno, the reduction of an aniline 
derivative of the formula I vherein B 1 is nltroj 
(d) for the production of those compounds of the formula I 
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wherein R 1 is (2-4C)alkanoylamino, substituted (2-4C)alkaaoylamino, 
(3-4C)alkenoylamlno, <3-4C)alkynoylamino, 

N- ( 1 - 4C ) alkyl- ( 2 - 4 C ) alkanoylaaino , substituted H- (1-4C) alkyl- (2-4C) - 
alkanoylamlno, N-(1-4C) alkyl- (3-4C)alkenoylamino or 
H-(l-4C)alkyl-(2-4C)alkyooylaaino or R 2 is (2-4C)alkanoylamlno, the 
acylation of an aniline derivative of the formula I wherein R l or R 2 
is amino; 

(e) for the production of those compounds of the formula I 
wherein R 1 is (l-4C)alkory or substituted (l-4C)alkoxy or R l is 
(l-4C)alkylamino, di-| (1-4C) alkyl J amino or substituted 
(l-4C)alkylamlno, the alkylation of an aniline derivative of the 
formula I wherein R 1 is hydroxy or amino as appropriate; 

(f) for the production of those compounds of the formula I 
wherein X is a group of the formula CH(OH) or CH 2 , the reduction of a 
compound of the formula I wherein X is a group of the formula CO; 

(g) for the production of those compounds of the formula I 
wherein X is a group of the formula SO or S0 2 , the oxidation of an 
aniline derivative of the formula I wherein X Is a group of the 
formula S; 

(h) for the production of those compounds of the formula I 
wherein R 1 Is (2-4C)alkanoyloxy, the acylation of an aniline 
derivative of the formula Z wherein R l Is hydroxy; 

(1) for the production of those compounds of the formula I 

wherein R 1 is hydroxy, the hydrolysis of an aniline derivative of the 
formula I wherein R 1 is (2-4C)alkanoyloxy; 

(J) for the production of those compounds of the formula I 

wherein R l is a (2-4C)alkoxy group which bears a hydroxy, amino, 
substituted hydroxy or substituted amino group, the reaction 
of a compound of the formula I wherein R 1 is a hydroxy- ( 2- 4C)alkoxy 
group, or a reactive derivative thereof, with water, ammonia, an 
alcohol or an amine as appropriate; 

(k) for the production of those compounds of the formula I 

wherein X is a group of the formula OC(R 3 ) 2 , the alkylation of a 
phenol of the formula IV 
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IV 



vlth an alkylating agent of the formula Z-C(R 3 ) -Q wherein Z i. . 
displaceable group; or 

(1) for the production of those compounds of the formula I 

•herein X is <i-«C) alkylate or substituted (2-^alkylaMno, the 
reductive amination of forsaldehyde. a <2-4C).lkanoaldehyde or a 
substituted (2-« C )alkanoaldehyde; 

* P ^7« ut Acceptable salt of an aniline derivative 
proctd Je teqUlred 1C ^ * ° btained ***** * conventional 

A pharmaceutical composition which co-prises an aniline 
derivative of the formula I, or a pharmaceutically-acceptable salt . . 
thereof, as claimed in any one of claims 1 to 9 in association with a 
pharaaceutically-acceptable diluent or carrier. 

12. The use of an aniline derivative of the fomula I, or a 

pharmaceutically-acceptable salt thereof, as claimed in any one of 
claims 1 to 9 in the manufacture of . medicament for use in the 
production of an antiproliferative effect in a varm-blooded animal 
such as man. 

W. A method for producing an antiproliferative effect in a 

varm-blooded animal in need of such treatment which comprises 
administering to said animal an effective amount of an aniline 
derivative of the formula I, or a pharmaceutically-acceptable salt 
thereof, as claimed in any one of claims 1 to 9. 
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